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Bird's Eye View, Showing the Vast Area, 2,050 Feet by 600 Feet, Which is Being Excavated to a Depth of 50 Feet, Necessitating the Removal of 2,000,000 

Cubic Yards of Material. 
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THE RAPID TRANSIT EAST RIVER TUNNEL DEFECTS. 

In accordance with a resolution of the Rapid Transit 
Board at its last meeting, when the Mayor suggested 
that there had been a lack of publicity in respect of 
the defects in the East River Rapid Transit tunnel, 
the chief engineer, Mr. George S. Rice, has presented 
a report which fully explains the conditions on this 
important piece ot work. 

It seems that there was no serious trouble in driving 
the tunnel and maintaining the correct grade, until 
the shield had passed below the water level of the 
East River, when water was encountered in consider- 
able quantities, and the shield began to settle below 
the established grade. The settlement was immediate- 
ly detected by the Rapid Transit engineers, reported to 
the chief, and by him was reported to the Board, and 
from that date to the present, the conditions in the 
tunnel have been regularly made known at successive 
Board meetings. 

The cause of the trouble was the failure of the sub- 
contractor to maintain sufficient air pressure at the 
shield to keep out water, and so preserve the ground 
through which the shield was being driven in a proper 
condition to support the weight of the shield, amount- 
ing to about 50 tons. Instead of maintaining the 
pressure sufficiently high to keep the shield free of 
water, which might have been done by increasing the 
supply of air, or by the use of special devices intended 
to diminish the loss of air, the contractor preferred 
to keep down the excess of water in the shield by 
pumping. 

In other words, instead of preventing the water from 
flowing into the shield, he preferred to let a certain 
amount of flow take place, and remove the water by 
running a suction hose to the bottom of the forward 
edge of the shield and pumping it out through the 
tunnel. Now, while this method was successful in 
keeping the water down, it had this unfortunate effect, 
that the water, flowing around the under sides of the 
shield toward the suction hose, washed along with it 
the underlying sand, causing a cavity beneath the 
shield. This produced the condition that the shield 
and a certain amount of the forward end of tne tunnel 
were pressed down by the heavy load of sand and 
water above it, while there was no corresponding sand 
to support the overhanging structure from beneath. 
This brought a heavy vertical bending strain upon the 
forward end of the shield and tunnel lining, causing 
it to settle gradually even when it was not being ad- 
vanced. The bending strain also cracked the plates, 
and resulted in those depressions in the line of the 
tunnel which must now be remedied. 

It was realized that it would be possible to rectify 
these errors of grade subsequently while the rest of 
the tunnel was being constructed, and this reconstruc- 
tion is now being carried out on a length of 1,800 feet 
in the north tube and 700 feet in the south tube. This 
reconstruction involves the lowering of the track or 
the replacing of plates in the bottom or top of the 
tube, according to the conditions. These repairs will 
be completed by the time the river headings are driven 
to a connection, which will probably occur during next 
November. 

The Brooklyn tunnel is being driven through a 
glacial drift consisting of sand mixed with bowlders, 
and some gravel. The public may be perfectly satis- 
fied as to the permanent stability of the tunnel. The 
report states that the material which the engineers 
have encountered under the river is such that when 
the tunnel is completed, it can be absolutely relied 
upon to stay in place. 



PRESENT CONDITIONS AT PANAMA. 
The chairman of the Isthmian Canal Commission, 
at the close of his last report giving a summary of 
the work that has been done on the canal, states .that 
the carrying through of this great" work divides itself 
into two parts — first, that of thorough preparation; 
and second, that of actual construction; and he says 



with great truth that the former is the more important 
and more difficult of the two. Like many of the colos- 
sal tasks involving the movement, sustenance and con- 
trol of large bodies of men in climates to which they 
are unsuited and unaccustomed, this enterprise has suf- 
fered from a reversal of the proper order of procedure 
as stated above. In the desire to "make the dirt fly," 
actual construction was begun before adequate prepar- 
ation had been made. Men from northern climes were 
sent into a fever-laden district, where there was 
no provision to adequately house and feed or employ 
them, to say nothing of the lack of those hygienic safe- 
guards which are indispensable, if the white man from 
more temperate zones is to live and work in a tropical 
region. 

The policy inaugurated by the chairman in the late 
summer of 1905 included the closing down of the work 
of excavation, except so far as it was necessary to put 
the cuts in condition for the installation of the maxi- 
mum number of steam shovels that could be economi- 
cally employed, and the direction of the energies of 
the force to that general work of preparation which 
should have antedated any serious attempt at con- 
struction. The work of preparation has included the 
creation of an effective working organization; the 
sanitation of the Isthmus; the provision of suitable 
quarters and food for employees; the construction of 
proper terminal, yard, and railway track facilities, 
and intermediate yards suitably disposed along the 
line of the canal for the handling of the vast quan- 
tities of supplies and material; the installation of a 
system of parallel working tracks laid through the 
cuts; and finally, the working out of all engineering 
problems and formulation of a comprehensive plan for 
carrying forward the work in each department. 

The health conditions on the Isthmus are to-day most 
satisfactory. Although there are 23,000 employes on 
the payrolls, there are fewer patients in hospitals than 
for many months past, 450 beds being vacant. There 
has been no authentic case of yellow fever since last 
November. Mosquitoes are so scarce that many people 
sleep in unscreened houses. Indeed, Dr. Gorgas con- 
siders that he has the health situation so well in hand, 
that no epidemic can arise within the canal zone. 

In regard to food and quarters for employes, we learn 
that the building department has not only provided 
ample quarters for the existing force, but has at the 
present time a sufficient reserve to accommodate 3,000 
additional laborers. An interesting side light is thrown 
upon the character of the native laborers in the canal 
zone by the fact that although mess kitchens have 
been created at the different labor camps where whole- 
some and nourishing meals may be obtained at the 
cost of ten cents each, the laborers did not avail them- 
selves of the privilege, except in small numbers. This 
was due, not to a desire to save, but to indulge in food 
unsuited to their physical needs, and to gratify their 
desire for drink and other indulgences. To meet this 
condition the chief engineer was authorized to insert in 
all future labor contracts a proviso, whereby the em- 
ploye agrees to permit a fixed amount to be deducted 
from his daily wage, in consideration of which he 
is to receive three wholesome and nourishing meals 
per day. With regard to the food supply of Amer- 
ican employes, we learn that modern refrigerator cars 
are now running on the Panama Railroad; that there 
is a cold-storage plant in operation at Colon, and that 
refrigerating plants have been installed on two of 
the steamers running between New York and Colon. A 
continuous line of refrigeration, therefore, exists be- 
tween all points in the United States and the various 
districts within the canal zone. The first consignments 
of American meats and vegetables have been success- 
fully distributed along the canal. 

Another preparatory work which is nearing comple- 
tion is the creation along the line of the canal of 
proper yard and track facilities for receiving and 
distributing the vast amounts of supplies needed for 
the canal, and to provide for the disposal of the mil- 
lions of cubic yards of excavated material, as it is 
brought out from the cuts. The large terminal yard at 
Cristobal is nearly completed, as are the machine and 
erecting shops, coaling stations, turntable, etc., while 
the receiving and forwarding yards at Bas Obispo and 
Pedro Miguel, on each side of the Culebra cut, which 
will receive the dirt trains as they come down from 
the levels of Culebra cut, are well under way. Several 
miles of the double-tracking of the Panama Railroad 
main line have'been completed, and the grading for 
more of it is well advanced. 

The great Culebra cut has been put in shape for the 
approaching wet season, with a view to the installa- 
tion of the largest possible number of steam shovels. 
All the barriers left across the cut by the French have 
been removed; tracks have been laid and ballasted on 
each level of the cut, and a well-ballasted, double-track 
line has been built through the bottom of the canal 
prism. The chief engineer believes that by July or 
August he will have forty steam shovels installed and 
will be removing about 1,000,000 cubic yards per 
month. The actual cost of excavation during March 
was 53% cents a cubic yard. 



Finally, and by no means least important, is the an- 
nouncement by the chairman of the Canal Commission 
that law and order continue to be maintained to a de- 
gree that would be remarkable under any conditions, 
and is especially so when the character of the popula- 
tion of the zone is considered; for its vast army of 
23,000 employes has been gathered from all parts of 
the world. Under the administration of the Canal 
Zone Governor, the police force is so vigilant and so 
efficient that good order is steadily maintained, serious 
crime is almost unknown, and arrests are mainly for 
petty offenses and violations of the sanitary laws. 

As matters now stand there is an urgent call from 
the Isthmus for an early decision as to the type of 
canal to be built, the preparatory work having reached 
the stage at which, if a plan of construction be not 
quickly decided upon, a large part of the engineering 
and constructive force must remain idle. 



RECENT EXPERIMENTS IN THE PRESERVATION OF 
MEAT. 

In a report by the Italian Minister of Agriculture on 
the subject of refrigerating in Italy, Mancini gives 
some interesting results obtained by the Craveri pro- 
cess for preserving meat, a process which was much 
discussed some months ago, but of which a more def- 
inite idea can now be formed, since a series of experi- 
ments has been conducted under the direction of a 
number of university professors. 

The Craveri method would seem to have solved the 
problem hitherto unsolved — of preserving meat in a 
form fit to be eaten, by means of chemical treatment. 
Excluding for hygienic reasons ordinary antiseptics, 
and recognizing as insufficient for practical purposes 
the usual method of salting, Craveri resorts to injec- 
tions into the veins of slaughtered animals, from 
which the blood has been drained, of a solution of 100 
parts of water, 25 of kitchen salt, and 4 of acetic acid; 
in other words, of a solution of a mixture of substances 
such as are found normally in our bodies, and which 
form part of our nourishment. The solution is in- 
jected to the amount of one-tenth of the weight of the 
living animal. Prof. Brusaferro, of Turin, experi- 
mented upon two animals, a sheep and a calf; the two 
carcasses were hung in a subterranean room for 75 
days, at a temperature of 16 deg. C. (about 61 deg. F.). 
After this time they were skinned, dressed, and cut up. 
The heart, brains, liver, and intestines seemed some- 
what macerated, but were normal in appearance. The 
fat beneath the skin was perfectly preserved, the flesh 
appearing bright red in color, moist, and giving out an 
agreeable, slightly acid odor. In no part was there 
lany trace of putrefaction, even incipient. This meat 
boiled produced an excellent broth, resembling in every 
particular that obtained from fresh meat. Roasted it 
was tender, and even tasted better than ordinary meat, 
was digestible and nutritious. As a result of these and 
other experiments, Prof. Brusaferro declares it as his 
opinion that the Craveri method promises great ad- 
vantages over others. The other professors engaged in 
the experiments came to exactly the same conclusions. 
Submitted to a bacteriological examination, the meat 
proved to be free from bacteria; in the long period of 
preservation given, the beginning of dissolution was 
noticed in the visceral and muscular tissues, but with- 
out the production of any toxic principle whatever. 



DENATURED ALCOHOL FREED FROM TAXATION. 

On May 24 the Senate passed by a unanimous vote 
the bill which provides for the freeing from taxation 
after January 1, 1907, of denatured alcohol used for 
industrial purposes. The bill had previously been 
passed by the House, where it was opposed chiefly by 
the manufacturers of wood alcohol. ■ This substance 
is to be used as an adulterant, however, to make the 
alcohol unfit for drinking. According to the provis- 
ions of the new law, the adulterating or denaturizing 
of the alcohol is to be done in the various factories 
under the supervision of an internal revenue officer. 

By removing the tax from industrial alcohol our 
government has effectually put a stop to the domina- 
tion of the oil trust over the use of liquid fuel for 
light, heat, and power. In Germany and France de- 
vices for using denatured alcohol for these purposes 
have already been perfected and placed in actual use, 
and their adoption in this country will no doubt come 
quickly as soon as industrial alcohol is on the market. 
As this fuel can be produced from many vegetable 
products that have heretofore gone to waste, and that, 
too, at a considerably lower price than is obtained for 
gasoline and kerosene to-day, there need never be any 
fear of lack of fuel, even should the coal measures all 
become exhausted and the supply of natural oil cease. 

The new fuel, besides being cleaner and less volatile, 
will, when used in suitably-designed internal-combus- 
tion motors, develop about as much power per gallon 
as will the old, while for light and heat it is far su- 
perior. Its introduction will create a new market for 
the farmers of our country, while they will benefit di- 
rectly from it also by using it themselves for the pro- 
duction of light and power. 
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THE HEAVENS IN JUNE. 

BY HENRY NORRIS RUSSELL, PH.D. 

Our map shows the sky as it appears in the early 
evening, just after dark. The brightest star in sight 
is Arcturus, which is due south, and very high up. 
About it lie the other stars of Bootes, the Herdsman, 
which can be easily picked out with the aid of the 
map. The star Epsilon ( s ) is a fine double, which 
can be well seen with a three-inch telescope. 

Below this is Virgo, with one bright star, Spica, which 
is nominally of the first magnitude, though much 
fainter than Arcturus. The Ave stars which lie above 
and to the right of Spica also belong to the constella- 
tion. Below them are the groups of the Cup and the 
Crow, which are both on the back of the great Sea 
Serpent (Hydra). Due west, and pretty well up, is the 
Lion (Leo). The star a in this constellation is of the 
first magnitude, and bears the name of Regulus. The 
neighboring star 7 is a fine telescopic double. 

The Great Bear fills the upper part of the north- 
western sky. Below it are Gemini and Auriga, both 
setting. Inside the curve of the dipper handle are the 
Hunting Dogs, with which the Herdsman is supposed 
to be pursuing the Great Bear. They have only one 
prominent star between them, which is worth a tele- 
scopic glimpse, as it is double. South of them lies 
the constellation of Bere- 
nice's Hair, a tangle of 
faint stars. 

Below Virgo, on the left, 
is Libra, the Scales, which 
boasts only two bright 
stars. The southern one 
of the two is a wide dou- 
ble, interesting in a field 
glass. Farther southeast 
is Scorpio, the finest of 
the twelve zodiacal con- 
stellations, though so far 
south that we never see it 
to the best advantage. Its 
principal star, Antares, is 
cne of the reddest in the 
sky, and is a very interest- 
ing telescopic object, both 
on account of its color and 
because it has a faint com- 
panion, of a vivid green 
hue, which intensifies the 
red by contrast. 

/3 Scorpii is also a fine 
telescopic double, while /.t 
can be seen double by the 
naked eye, when the air is 
clear enough to give us a 
good look at it. 

Due south, below Virgo, 
we may see parts of the 
southern constellations of 
the Centaur and the Wolf. 
The former has two very 
bright stars, but they can- 
not be seen at all from 
points north of New Or- 
leans. 

In the southeast is the 
intricate mass of Ophiu- 
chus, the Serpent Bearer, 
and Serpens, the serpent 
which he carries. Higher 
up, and almost due east, is 
the semi-circle of the 
Northern Crown, below 
which is Hercules. This 
is a large constellation 
containing several inter- 
esting telescopic objects. The star a is a fine double, 
the brighter star being red, and its companion blue. 
The principal component is variable in brightness, and 
has a superb banded spectrum, which may be easily 
seen by placing a prism in front of the eyepiece of the 
telescope. 5 Herculis is also double, but the most 
interesting object in the constellation is the great star 
cluster which lies between the stars ij and Z, nearer 
the former. This is faintly visible to the naked eye, 
and easily in a field glass, appearing as a hazy spot 
of light, near which lie two small stars. Moderate 
telescopic power splits up the spot into hundreds of 
faint stars, while great telescopes show many thou- 
sands of them. 

Below Hercules in the east is Aquila, the Eagle, just 
rising, and farther north are Cygnus, the Swan, with 
the Lyre above it, marked by the great white star 
Vega. Farther to the left are the circumpolar constel- 
lations — Draco and Ursa Minor above the Pole, and 
Cepheus and Cassiopeia below it. 

THE PLANETS. 

Mercury is morning star until the 8th, when he 
passes back of the sun and becomes an evening star. 
He is visible only during the last ten days of the 
month, when he may be seen in the evening twilight, 
as he sets more than an hour later than the sun. 



Venus is evening star in Gemini and Cancer, and is 
very conspicuous, remaining in sight till about 9:30 
P.M. Mars is also in Gemini, nearer the sun than 
Venus, and is hardly observable, as he sets at 8 P. M. 

Jupiter is in conjunction with the sun on the 10th, 
and is invisible throughout the month. 

Saturn is morning star in Aquarius, and rises near 
midnight on the 15th, so that he is observable in the 
early morning. 

Uranus alone of all the planets is well placed for 
observation this month. He comes to opposition on 
the 28th, and is then in Sagittarius in R. A. 18h. 28m. 
30s. and declination 23 deg. 36 min. south. He is mov- 
ing slowly southwestward, at the rate of 10s. in R. A. 
and 7 sec. in declination per day. 

Neptune is in Gemini, too near the sun to be ob- 
served. 

THE MOON. 

Full moon occurs at 4 P. M. on June 6, last quarter 
at 2 P. M. on the 13th, new moon at 6 P. M. on the 
21st, and first quarter at 9 A. M. on the 29th. The moon 
is nearest us on the 6th, and farthest away on the 
18th. She is in conjunction with Uranus on the 8th, 
Saturn on the 13th, Jupiter on the 21st, Mars and Nep- 
tune on the 22d, Mercury on the 23d, and Venus on the 
24th. None of these conjunctions is close. At 3 P. M. 
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even in sealed tubes. M. Duboin obtained another defi- 
nite hydrate by keeping a liquid containing barium 
11.67, mercury 22.41, iodine 49.59 at a temperature of 
—9 deg. This liquid has the formula Bal 2 1.30HgI 2 , 
10.41H,O. The hydrate that he thus obtains appears 
in the form of an agglomeration of large four-sided 
prismatic crystals. The formula for this body is 2BaI 2 , 
3HgI 2 , 16H 2 0. Its density at deg. C. is about 4.0. The 
crystals melt when the temperature rises. Another 
salt is obtained by the evaporation of a solution con- 
taining barium 13.95, mercury 19.16, iodine 50.22, or 
Hgl 2 , 1.07BaI 2 , 9.71H,0. When this liquid is evaporat- 
ed under a bell-jar in presence of sulphuric acid, it 
deposits prismatic crystals which are very deliquescent. 
Their density at deg. C. is about 4.06 and they have 
the formula 3BaI 2 , 5HgI 2 , 21H 2 0. Corresponding to 
this salt we have the iodo-mercurates of magnesium 
and manganese. 




At 11 O'clock: May 7 
At W/i O'Clook. May 15 
At 10 O'clock: May_22 



^Southern Horizfm _ 
At'9Mi O'clock: May -S 

In the map, stars of the first magnitnde are eight-pointed; second magnitude, six-pointed; third magnitude, five-pointed; fourth magnitude (a 
few), four pointed ; fifth magnitude (very few), three-pointed, counting the points only as shown in the solid outline, without the inter- 
mediate lines signifying star rays. 

on the 22d the sun reaches his greatest northern decli- 
nation, and enters the sign of Cancer, and in the old 
almanac phrase, "summer commences." 
Princeton, May 17, 1906. 

♦ < a ► » 

A NEW COMPOUND, 

Continuing his researches upon the iodo-mercurates 
of the alkaline earth metals, M. A. Duboin, of Paris, 
after forming compounds with calcium and strontium, 
now succeeds in preparing the iodo-mercurate of bar- 
ium and observing its properties. It has the form of 
a saturated solution, and this solution was previously 
obtained by Rohrbach, who found it to be remarkable 
as one of the densest bodies known, having a density 
of 3.56. Duboin determined the composition of this 
body, which contains barium, 12 parts, mercury 23.40 
parts and iodine 52.16 parts per 100. This corresponds 
to the formula Bal 2 , 1.33HgL, 7.76H.O. It is a mixture 
of two iodides which are soluble in 96 per cent alcohol. 
The saturated solution has a density of 2.76 at 23.5 
deg. C. When this liquid is saturated with bioxide of 
mercury at 70 deg. C, upon cooling it deposits oxide 
of mercury and also small crystals having the formula 
BaL, 5HgI 2 , 8H 2 0. These crystals resemble the corre- 
sponding salts of calcium and strontium, but they are 
more easily decomposed and become red after a time, 



A UNIQUE VACUUM APPARATUS. 

In a paper lately presented to the Academie des 
Sciences, Messrs. Georges Claude and R. J. Levy de- 
scribe an apparatus which is designed to utilize the 
property of carbon remarked by Dewar for producing 
a vacuum. This property consists in the strong ab- 
sorption of gases by carbon when at the temperature 

of liquid air. The vacuum 
is made in several stages. 
A partial vacuum is ob- 
tained with an air-pump 
in the desired vessel and 
in one or more vessels 
containing carbon. The 
pump is then disconnected 
and one of the vessels 
plunged in liquid air. 
We thus form a new 
vacuum upon the partial 
vacuum already obtained 
in the carbon vessels and 
in the vessel in which we 
need the vacuum. The 
carbon vessel is then cut 
off and a second vessel is 
plunged in liquid air. It 
makes a still better vacu- 
um on the main chamber 
and the remaining carbon 
chambers. We then cut it 
off and replace it by a 
third chamber, and so on. 
In practice, two carbon 
chambers are enough to 
obtain the highest vacua. 
The apparatus must be of 
simple design and arrang- 
ed so that we may insert 
or cut out the successive 
chambers with the neces- 
sary rapidity and tight- 
ness which are indispens- 
able for the very high de- 
grees of vacuum obtained. 
The present apparatus is 
so combined that the op- 
eration of inserting or 
cutting out the chambers 
from the main vacuum 
chamber is carried out by 
mercury columns worked 
by piston plungers or by 
atmospheric pressure. The 
tops of the mercury col- 
umns are cooled by liquid 
air so as to eliminate the 
tension of the mercury 
vapor, which is a hindrance for the operations and for 
the perfection of the vacuum. As an example of the 
rapidity of absorption of the gases by the carbon we 
may mention that the experimenters, starting from an 
initial pressure of 2 millimeters of mercury, were able 
to arrive in 15 minutes to the extinction point for fine 
Crookes tubes of 80 cubic inches capacity which were 
exhausted at the same time. 



At 9 O'clock- June 7 
At 8}«j O'clock: June 14 
At 8 O'Clock: June a? 



LECTURE-ROOM BOOMERANG. 

L. Pfaundler's paper on "Boomerang for the Lecture- 
room," which is printed in Akad. Wiss., gives the fol- 
lowing information: 

Small boomerangs of various shapes, and 6 to 10 
centimeters long, are cut from aluminium foil 0.5 
millimeter thick, and hammered convex on one side. 
These are placed on a small table so that the concave 
edge is to the front, and one end projects over the 
side of the table almost on a level with the top of a 
flat, vertical steel spring used for propelling the boom- 
erang by hitting the projecting end. The boomerang 
shoots forward and upward for a distance of 5 to 6 
meters, and then returns almost to the starting-point. ' 
The boomerang is gradually deformed by the repeated 
percussion of the spring. 
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THE BRIERLEY FOG-SIGNALING APPARATUS FOR 
RAILROADS. 

BY THE ENGLISH CORRESPONDENT OP THE SCIENTIFIC AMERICAN. 

Railroad engineers in Great Britain are following 
with great interest the experiments that are being 
carried out upon the Great Northern Railroad with a 
new signaling apparatus for operation in foggy 
weather. The system now used on this British rail- 
road has been in service for the past three years, 
though its devices have been preserved a secret until 
their utility and certain action was conclusively 
demonstrated. The invention of Mr. Wynford Brierley, 
an experienced railroad engineer, who is consequently 
fully cognizant of the various problems that have to be 
surmounted in devising such an apparatus, the system 
is so designed that a failure would be sufficient to 
arouse the locomotive engineer's suspicions and cause 
him to come to a stop as soon as possible. 

The Brierley apparatus is extremely simple, both in 
design and operation, and comprises a minimum of 
integral moving parts. 
The general character of 
the invention is plainly 
shown in the accompany- 
ing illustrations. Beside 
the track and close to the 
rails is a rocking arm car- 
rying on either end a 
heavy head. The axis of 
this rocker is connected at 
one end with a lever, to 
which is attached the 
cable operating in com- 
munication with the sema- 
phore with which the ap- 
paratus acts. The ^move- 
ment of the side lever, 
owing to its rigid fixation 
on the rocker, raises the 
one or the other of the 
two weighted ends to a 
horizontal position, accord- 
ing to the setting of the 
semaphore arm. When 
the latter is set to danger 
the weight nearest the 
track is horizontal — its 
normal position. The sig- 
nalman Jn_ the. cabin, when 
he lowers the semaphore 
arm, at the same time 
actuates the rocking arm 
of the apparatus, since a 
single cable operates both, 
and the weight at the 
opposite end is swung up 
to the horizontal, the 
other weight being natu- 
rally lowered out of the 
way. 

On the engine is a small 
box from which extend 
two vertical triggers one 
behind the other as shown 
in the illustration. As the 
locomotive passes the ap- 
paratus on the track, one 
or other of these triggers 
according to the setting of 
the semaphore strikes the 
rocker, is forced back- 
ward, and at the same 
time rings a gong on the 
engine. This gong has an 
indicator the dial of which 
placed in the cab shows 
whether the road is clear 
or otherwise, and the engi- 
neer is able to act accord- 
ingly. When the trigger 
has passed over the rocker 
it returns instantly to its 
former position. 

The mechanism on the 
engine is carried out upon 
novel and ingenious lines, 
especially that part which 
acts with the trigger and 
serves to return it to the 
vertical position after 
passing the rocker contact. 
Upon the horizontal shaft 
carrying the trigger is 
fixed a new type of coiled 
spring. There are two 
coils placed opposite one 
another, i.e., one has a 
left-hand coil and the 
other a right-hand coil. 
These are keyed to the 
axial shaft so as to be- 
come an integral part and 





2. 

Fig. 1.— Double coiled spring fitted on lever stud showing trigger fitted on 
engine. Fig. 2.— Side section view of box showing general ar- 
rangement with gong actuated by oscillations of trigger after 
passing over contact, and reverse coiled spring. 

The Brierley Fog-Signaling Apparatus. 




The Large View Pictures the Rocker When the Semaphore is at Danger, Showing the Danger Trigger 

Passing Over and Making the Contact Which Rings the Bell in the Engine Cab. The Small 

View Shows the Contact for Signaling "Road Clear." 




The Indicator and Bell in the Engine Cab Show the Position of the Semaphore Arm. 
THE BRIERLEY FOG-SIGNALING APPARATUS FOR RAILROADS. 



are of great strength and ease. In passing over the 
rocker contact, the trigger is forced backward until 
its angle is sufficient to ride over the obstacle. In so 
doing one spring is necessarily uncoiled, but simul- 
taneously the other spring is coiled tighter. Conse- 
quently the moment the trigger has passed over the 
contact the trigger is brought sharply back to the 
normal vertical position, mainly by the action of the 
part of the spring which has been coiled tightly. This 
ingenious arrangement enables the apparatus to work 
equally well when the engine returns over the same 
road, the reverse action of the springs taking place. 
The value of this device is that the trigger is always 
brought back to the dead center, not violently, but 
slightly oscillating. If only a single coil spring were 
used, continual action of the trigger in one direction 
would tend to release the tension of the spring, so that 
the trigger would not always return to the dead cen- 
ter, and in a short time the spring would be so weak- 
ened that the trigger would not touch the contact at 

all. By using a reverse 
coil such as this, positive 
action under all and vary- 
ing circumstances is in- 
sured, and the trigger is 
always brought to the 
same normal point. At 
the same time the mechan- 
ism constitutes an efficient 
cushion for' absorbing the 
tremendous shock of the 
impact that results when 
the trigger strikes the con- 
tact when the train is 
traveling at express speed. 
The majority of such me- 
chanical devices hava 
failed at this point. The 
terrific force with which 
the moving part has been 
brought into contact with 
the stationary section 
breaks the apparatus. 
Three years' constant use 
upon the Great Northern 
Railroad, however, has 
shown that with the Brier- 
ley apparatus no such ap- 
prehensions need be enter- 
tained. The" apparatus is 
placed on the section of 
the track where both north 
and south-bound trains 
pass, and«even with trains 
traveling at 80 miles per 
hour no failure of action 
has yet been recorded, nor 
has the apparatus shown 
any signs of breaking un- 
der the enormous strains 
imposed upon it. 

In the first type of ap- 
paratus the inventor relied 
upon electrical connections 
between the rocker and 
the trigger to ring the 
gong, but he has since 
simplified the invention, 
and arranged for this oper- 
ation to be carried out me- 
chanically. Not that the 
electrical system proved 
unreliable, but purely in 
the interests of the loco- 
motive engineers. It was 
found that in the event of 
the electric bell failing 
through a broken or loos- 
ened connection or ex- 
pended batteries the engi- 
neer was not possessed of 
sufficient electrical knowl- 
edge to locate the fault 
and remedy the defect. On, 
the other hand, with a me- 
chanical appliance, in the 
event of the gong not ring- 
ing he is able to more 
readily and easily ascer- 
tain the cause and unless 
there is a broken part, to 
set it right on the engine. 
The gong in this instance 
is wound up with a spring 
in the same manner as an 
alarm clock and is held 
thus by a catch. When 
the trigger makes contact, 
this catch is released by a 
cam and the bell set ring- 
ing, continuing until the 
driver either stops it, or it 
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has run down. Both types have been in use upon the 
railroad in Great Britain with equal success, though 
the mechanical form is considered the most suitable 
to ordinary working. 

The gong can be carried on any part of the engine 
though the most preferable position is in the cab, 
where it is close beside the engineer, and the signals 
can be easily distinguished. 

Each trigger and its accompanying spring constitute 
one unit, so that in the case of a locomotive carrying 
an installation to denote both "on" and "off" actions 



of the semaphore, two sets are required, but owing to 
the small space occupied by the mechanism they are 
carried in one box or casing. It will be observed that 
owing to the small number of parts and the compara- 
tive immunity from frictional action, the possibility 
of wear is considerably reduced. The triggers are held 
in sufficient tension by the spring to prevent them 
shaking with the oscillation set up by the train, and 
thus possibly giving a false alarm on the gong. 

It will be observed that this apparatus does not 
supersede the present semaphore system, but rather 



supplements it, giving greater certainty and security, 
and enabling locomotive engineers to maintain high 
speeds in foggy or dirty weather with a greater degree 
of safety than is possible with the existing auxiliary 
signaling systems. 



THE EXCAVATION FOR THE PENNSYLVANIA RAILROAD 
STATION, NEW YORK. 

In our previous issue we gave illustrations of the 
noble building which will form the above-ground por- 
tion of the new terminal station of the Pennsylvania 





Dock Built on 32d Street and North River for Unloading the Material from 

Cars to Scows. 



Site of Station Power House, Showing Massive Concrete Retaining: Wall 50 
Feet Deep by 25 Feet Thick at Base, Which Incloses Entire Excavation. 




The Cut Below Ninth Avenue Through Which the Excavated 
.Material is Hauled to the North River. 



Seventy-Ton Steam Shovel Working on Northerly Side of Excavation at 33d Street. 
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View of One-Half of the Excavation, Looking West, Showing the Trestle for Carrying Eighth Avenue During the Progress of the Work. 
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Railroad in this city. Great as are the proportions 
c>f the superstructure, with its great fagades reaching 
for 780 feet in one direction and 430 feet in the other, 
it forms but the lesser portion of the station considered 
as a whole, with its tracks, switching yard, platforms, 
stairways, carriageways, baggage rooms, and other 
etcetera of a great terminal structure such as this. 
Moreover, this latter and larger half of the station, 
when the whole thing has been completed, will be 
entirely hidden from sight in a huge excavation lying 
entirely below the surface of the ground. It is to the 
vast preliminary work of preparation involved in dig- 
ging out the underground portion of the terminal, that 
the present article is devoted. 

If the reader will turn to the front page engraving, 
and bear in mind that it, is a reproduction of a photo- 
graph which was taken from the tenth floor of a build- 
ing lying to the northeast of the station site, he will 
get a clear idea of the form and size of the vast hole 
which is being dug in the heart of New York city. 
The excavation, which forms a parallelogram, includes 
two large city blocks. It is bounded on the north by 
Thirty-third Street, on the south by Thirty-first Street, 
on the west (the further end of the excavation as 
shown in the picture), by Ninth Avenue, and on the 
east, immediately in the foreground, by Seventh Ave- 
nue. Since the original dimensions were determined 
upon, however, two additions have been included — one 
on the southerly side, and the other on the easterly 
end. The southerly addition consists of a square plot 
for a power house measuring 90 by 160 feet. It will 
be noticed in the engraving, lying a little to the east 
of the long trestle that bisects the excavation at its 
center. The easterly addition, which measures 250 by 
200 feet, will be seen in the immediate foreground. 
It extends from Thirty-second to Thirty-third Street, 
and it was purchased in order to afford accommodation 
for the convergence of the tracks where they leave the 
station to pass by two tunnels under Thirty-second and 
Thirty-third Streets, below Manhattan Island and the 
East River, to Long Island City. The total length of 
the excavation, including this last-named addition, is 
2,050 feet, and its width is 500 feet. The total depth 
to which it must be finally excavated is 45 feet at the 
easterly end and 60 feet on the Ninth Avenue end, the 
average depth being about 50 feet. The total amount 
of material to be taken out is 2,000,000 yards, of which 
about one-half is rock. 

As one looks at the long stretch of desolation pre- 
sented by the station site to-day, it would be easy to 
suppose that either fire or a tornado had swept it bare 
of human habitation. Only three or four years ago the 
site was covered with over four hundred houses, stores, 
and other buildings, and was filled with some five or 
six thousand souls. The preliminary work of clear- 
ing away the buildings was not by any means the 
smallest task connected with the preparatory work 
for the new terminal station. The site once cleared, 
the work of excavation was of a very straightforward 
character and consisted of drilling, blasting, and steam 
shovel work. It was on July 1, 1904, that the cleared 
ground was ready for the New York Contracting Com- 
pany, who had the job of excavation in hand, to com- 
mence operations. 

Among the first portions of the work to be attacked 
was that of building the massive concrete retaining 
wall which runs entirely around the excavation. This 
is a big task in itself; for the wall is everywhere car- 
ried down to rock and for much of the distance extends 
to the full depth of the excavation which, as will be 
seen, averages 50 feet. The top of the wall is every- 
where 5 feet in width, and it is built on a batter which 
brings the width in the deepest portions of the wall 
to an extreme base of 30 feet. 

One of the problems which had to be met was that 
of maintaining the important thoroughfares which 
cross the station site. The principal of these is Eighth 
Avenue, and it was necessary, as the excavation pro- 
ceeded, to build a massive trestle work with which to 
support not only the full width of the roadway, but 
the heavy sub-structure of the underground trolley 
electric road. Similar provision had to be made for 
Seventh Avenue, on that part of it which crosses the 
northeasterly addition to the excavation already re- 
ferred to. 

The problem of removing the 2,000,000 yards of exca- 
vation was a serious one in itself, and it will interest 
our readers to know that not a single cartload has 
been taken through the streets of New York city, the 
whole of it having been hauled by locomotives to the 
North River and dumped into scows to be disposed of 
on the Jersey shore. For handling the material a new 
wharf was built at the foot of Thirty-second Street 
and the North River. Along the wharf was constructed 
an elevated railroad which was extended through 
Thirty-second Street to about the middle of the block 
between Ninth and Tenth Avenues. At this point the 
tracks were carried down to, and under, Ninth Avenue, 
and into the station excavation. The whole of the work 
is covered with working tracks, which are shifted 
from time to time as the excavation proceeds, and all 
of these tracks converge to the deep cut below Ninth 



Avenue, of which we present an illustration. The ma- 
terial is loaded upon the cars either directly by steam 
shovels or derricks, and the loaded trains are hauled 
out to the North River dock, where the material is 
dumped into the chutes and discharged into the wait- 
ing scows. It is then towed down to Greenville on 
the Jersey shore of New York bay and used for filling 
in the huge freight yard, which the company is con- 
structing at that point. 

The force employed on the work has varied accord- 
ing to the conditions, nature of material, etc. The 
maximum force employed was about two thousand men, 
of which two-thirds were employed in day work, and 
the other third at night, and as much as 125,000 cubic 
yards a month has been taken out. At present the 
work is almost entirely rock excavation, and for this 
a total of about 700 men, including drillers, blasters, 
trackmen, etc., is engaged. Between sixty and sev- 
enty per cent of the work has been completed. As 
soon as the excavation has been carried down to grade, 
the steel columns will be erected and the steel and 
concrete floors put in place. When this work has been 
brought up to street level, the walls of the great sta- 
tion proper will begin to go up. It is the object of 
the company to so time the progress of the various 
sections of the work that no portion will have to wait 
upon any other, and the whole of this stupendous 
scheme of tunnels, terminal yards and passenger sta- 
tion may be brought to completion with the least loss 
of time and money through the enforced idleness of 
plants or delay of working forces. 
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Automobile Notes. 

At the automobile carnival held last week at the 
Empire City track, some tests of technical interest 
to automobilists were held. Among the first day's 
events for touring cars were a flexibility test to show 
the range of speed on the high gear, and a braking 
test. In the former of these tests a circuit of the 
mile track was made at high speed, and then one- 
quarter mile was covered at the slowest possible pace 
that could be maintained on the high gear. The re- 
sults were as follows: 50-horse-power Welch, mile in 
1:212-5 (44.22 m. p. h.) ; % mile in 2:34 (5.84 m. p. 
h.); speed variation, 39.38 m. p. h. 30-horse-power 
Marmon (4-cylinder air-cooled), mile in 1:37 4-5 (36.80 
m. p. h.) ; % mile in 2.17 1-5 (6.54 m. p. h.); speed 
variation, 30.26 m. p. h. 24-horse-power Clement Bay- 
ard, mile in 1:40 (36 m. p. h.); 14 mile in 2:32 (5.92 
m. p. h.) ; speed variation, 30.08 m. p. h. 24-horse- 
power Aerocar (4-cylinder air-cooled) mile in 2:07 2-5 
(28.25 m. p. h.); % mile in 3:27 4-5 (4.66 m. p. h.) ; 
speed variation, 23.59 m. p. h. 20-horse-power Northern 
(2-cylinder opposed) mile in 2:13 3-5 (26.87 m. p. h.) ; 
% mile in 2:42 2-5 (5.84 m. p. h.) ; speed variation, 
21.33 m. p. h. A 24-horse-power Autocar made a mile 
in 1:40 2-5 (35.85 m. p. h.), but the driver was dis- 
qualified for 'Slipping his clutch when making the low- 
speed test. In making the brake tests the cars were 
obliged to travel at the rate of 40 m. p. h. for % of a 
mile before the brakes were applied. An Oldsmobile 
touring car stopped in 168 feet, and two other touring 
cars in 175 and 177 feet respectively. A Welch tour- 
ing car ran an exhibition mile in 1:14, and a 12-horse- 
power Franklin touring car carrying four passengers 
beat a 24-horse-power Frayer-Miller touring car, win- 
ning a mile race in 1:45. Both these cars were air- 
cooled, and both have an enviable record for efficiency 
and economy. 

Two hill-climbing tests of interest were held recent- 
ly, one at Wilkes-Barre, Pa., on a hill christened 
"Giant's Despair," and another at Worcester, Mass., 
on what is known as "Dead Horse" Hill. The former 
hill is about 1 J / S miles in length and is full of "thank 
you ma'am's" and curves. The average grade is around 
15 per cent and at places it reaches 27 per cent. The 
best time was 2 minutes 111-5 seconds. This was 
made by a 45-horse-power English Daimler touring 
car. A 50-horse-power 6-cylinder Stevens-Duryea tour- 
ing car scored second in 2:27; and a 24-horse-power 
Pope-Toledo third in 2:56 4-5. A 22-horse-power 
double-opposed cylinder Buick car made the climb in 
3:00 4-5; a 45-horse-power Pope-Toledo in 3:12, and a 
35-horse-power Rambler in 3:18 1-5. The "Dead Horse" 
Hill course is one mile in length and straight. S. B. 
Stevens, on his 80-horse-power Darracq that ranin the 
last Vanderbilt cup race, covered this distance in 1 
minute and 2 seconds, thus reducing by 7 seconds the 
record he made last year in his 90-horse-power Merce- 
des. A special 100-horse-power Stanley steamer, which 
is said to have made the climb in 50 seconds, was 
damaged and did not run. A 6-cylinder Stevens-Dur- 
yea was second in 1 minute 9 3-5 seconds, a 20-horse- 
power Stanley steamer third in 1:26, a 24-horse-power 
Pope-Hartford car fourth in 1:50, a 22-horse-power 
Buick fifth in 1:52, and a 16-horse-power Reo sixth in 
1:58 1-5. 



Liquid Air aiifl Powder Chamber Temperature. 

To the Editor of the Scientific American: 

In your issue of May 5 your editorial calls atten- 
tion to the report of the National Coast Defense Board, 
in which it practically acknowledges defeat so far as 
greater velocity is to be obtained by large-caliber guns. 
I have not noticed a report of liquid air being used 
for the purpose of keeping down the temperature of 
the gases; and while I have not had the opportunity 
of making tests in this line, I would like to see some 
experiments made to see if liquid air can be success- 
fully made use of to this end, by placing a small 
quantity, say 25 or 30 cubic inches, at the back of the 
shell, or use a double shell, so there will be a wall of 
liquid air all around the explosive, the intense heat 
of which will instantly expand the liquid air eight 
hundred times, thereby reducing the temperature suffi- 
ciently to preserve the gun from erosion. L. C. M. 
Houston, Texas, May 17, 1906. 



Earthquakes and Steel Construction. 

To the Editor of the Scientific American: 

In your copy of April 28 I read the article about 
"Earthquake-Proof Construction" in which you recom- 
mend concrete steel for the reconstruction of San 
Francisco. Why not use steel and iron only, the same 
as on steamboats and other strong sea-going vessels? 
After a good, strong steel framework put in iron or 
steel panels between and also iron or steel floors and 
partitions; let such walls or panels and partitions be 
very light, perhaps not much thicker than sheet iron, 
which also could be made very ornamental and artis- 
tic, the same as steel ceilings are made now. The 
floors, naturally, should be made stronger. Such a 
building should be strong and elastic enough to with- 
stand any earthquake; besides, it would be fireproof, 
and on account of the mild climate in California it 
would be comfortable to live in. Another thing which 
you advocate is a. water tank on top of each building, 
at least in the business part of the city. Now, why 
not build large water tanks right under the streets in 
front of every large building? — because, if put on top 
of a building, they are apt to tumble down in case 
of an earthquake. If such tanks were put in the cen- 
ter of the streets with a manhole on the top, the fire- 
men could very easily let down a hose and suck the 
water up with their fire engine; besides, such tanks 
would be most available at all times. 

If my idea is wrong, kindly let me know where and 
why, because I would very much like to have your 
opinion about this. Please give me an answer through 
the Scientific American. A. Mayn. 

Amsterdam, N. Y., April 28, 1906. 

[It would be practicable to erect all-steel buildings; 
but concrete-steel would be cheaper and equally earth- 
quake and fireproof. Water tanks under the streets 
would be too costly to be practicable. — Ed.] 



The Austrians use a stone blotting-pad that never 
wears out. A little scraping with a knife cleans it 
effectually. — Philadelphia Bulletin. 



THe Metric System. 

To the Editor of the Scientific American: 

The Scientific American has committed itself as in 
favor of the introduction of the metric system of 
weights and measures, and this supposedly means the 
metric system exactly as it is used in France and 
other countries and without any modifications what- 
ever. Scientists, as a rule, take this position with 
the exception of those whose work is in connection 
with the manufacturing end of a business; manufac- 
turers, whom the change would affect most, are almost 
all against it; the most eloquent argument in this re- 
spect is the array of names and opinions recently col- 
lected by Mr. Halsey. 

The metric system is consistent and excellent in 
many respects, and, had it been introduced into Eng- 
lish-speaking countries at the time when it was intro- 
duced in France, it would have stayed and possibly 
have flourished. At the present time, however, a law 
such as that proposed by Mr. Littauer could not be en- 
forced; manufacturers who will not or cannot face the 
expense, and buyers who are satisfied with the present 
measures, would stand united, and government inter- 
ference would be impossible. There is no demand for 
metric measures from the buyers of mechanical or 
mechanically made goods. If the government insisted 
on purchasing metrically, the number of bidders would 
decline, prices go up, and deliveries be slow. 

The division into halves and quarters is the most 
natural, and I will ask you to take a look with me 
at certain details of the domestic life of the country 
which has had the metric system in use for the longest 
period of time. 

Come with me to a French market. The first stall is 
the dairyman's. "How much is this butter?" you ask. 
"Thirty-eight sous a pound," is the answer; not "Three 
francs sixty a kilo." If you ask the vender to give 
you 125 grammes, he will take you for a foreigner, 
and will bill it as "un quart." Eggs will be thirty 
sous a dozen; nothing is sold by tens. Potatoes you 
buy by the bushel (boisseau) , which is not metric, and 
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a barrique of wine holds 227 liters. You buy cloth 
by the meter, half-meter, and quarter-meter, and the 
salesman would lift his eyebrows if you asked for 60 
or 70 centimeters of ribbon. 

The centime is to the American cent as the milli- 
meter is to the inch. It is too small, and everything 
therefore goes by five centimes, commonly known as a 
sou. The centime does not harmonize with the coins 
in use. 

The millimeter for engineering purposes is very in- 
convenient. I speak from experience. The natural 
divisions of the inch into halves, quarters, and eighths 
do not give us over three decimals; and if into six- 
teenths — which is a better working size than the milli- 
meter and not very much longer — four decimals, the 
last being in all cases a 5. With the French system an 
18-inch lathe becomes a 225-millimeter H.D.P. lathe; 
and to form a mental image of the swing a man is 
compelled to think of a height of 2% decimeters from 
the ways to the center. For very fine measurements 
the one-thousandth of an inch is in every way as satis- 
factory as the one-hundredth of a millimeter — I have 
found it more so — and all natural divisions down to 
thirty-seconds can be read in thousandths and halves 
or quarters of thousandths. We are, therefore, getting 
the benefits of both the natural and decimal divisions, 
and there seems to be no reason whatever for adopting 
a different standard unit which is as arbitrary as ours, 
when we, Anglo-Saxons, hold the controlling interest in 
the markets of the world. 

When it comes to the laboratory, matters are very 
different, and I will agree that the interre-lations of 
the gramme, the cubic centimeter, and the centiliter are 
of the greatest utility. For analysis, the milligramme 
and the centiliter are vastly superior to the English 
measures; but the quantitative work done in the labor- 
atory in no way influences the weights and measures of 
the works to which these laboratories are attached. 

Let us have the metric system by all means for labor- 
atory work, but not for the vastly greater amount of 
work which does not require delicate instruments and 
intricate calculations. We cannot use a microscope on 
the stars or a telescope on bacteria, nor can we use a 
reading glass for either. A system which will suit both 
science and industry has not yet been devised. 

If you will expend your spare energy on introducing 
the centigrade thermometer, killing off antiquated wire 
gages and the like, you will be working with a better 
chance of success than by backing a change which is 
not warranted by necessity, and not demanded by the 
majority of those who would be affected by the change. 
It is even opposed by the manufacturers of gages, whom 
you might expect to find in the forefront of its cham- 
pions. Alfred Sang. 

Pittsburg, Pa., April 14, 1906. 



Wood and Concrete Construction. 

To the Editor of the Scientific American: 

When your expert on concrete construction next dis- 
cusses his specialty, please let him take up the practi- 
cability of using concrete or armored concrete in 
wooden framework. In brief, could it be used in walls 
between laths and weather boarding? If so used, 
would it do away with the necessity of rough-board- 
ing?' Could it do away with the laths, too? Would 
the steel bands, screwed or nailed to and between the 
joists, hold the joists and concrete sufficiently tight to 
prevent the joists from falling away as they dried out? 
If practical in walls, would it also do for use in floors, 
and if so, would it be of' enough advantage from a 
fireproof and noise-deadening standpoint to warrant 
its use? 

All these questions are asked by a decidedly ama- 
teurish delver into the mysteries of how to build the 
best home at the least expense consistent with good 
work. Morton Watkins. 

No. 223 West 106th Street, New York city. 

[It would hardly seem desirable to combine concrete 
construction with wooden framework, notwithstanding 
that there are apparently no technical difficulties to 
prevent this. The impracticability of the construction 
would lie in the fact that while the concrete would, of 
course, be fireproof and moisture-proof, the woodwork 
could not be considered to answer these requirements, 
and, therefore, the resulting structure would corre- 
spondingly be only semi-fireproof or semi-impervious 
to moisture. The woodwork would probably pull away 
from the concrete as the latter dried out, for not only 
would the concrete contract, but the wood itself would 
shrink when the moisture which it had absorbed from 
the water in the cement had evaporated. This shrink- 
age both of the wood and of the concrete would prob- 
ably not be sufficient to cause much damage, and the 
steel bonds imbedded in the concrete secured to the 
wood would doubtless hold the structure rigid. If 
such a construction were used, the builder would 
probably be able to dispense with rough-boarding, and 
the resulting partitions and floors would undoubtedly 
be more nearly soundproof than an ordinary frame 
construction. It would be far better to build directly 
of concrete,' and probably the expense would be no 
greater in that case. — Ed.] 



APPARATUS FOR VIEWING DIFFRACTION COLOR 
PHOTOGRAPHS. 

Some seven years ago Prof. R. N. Woods, now of 
Johns Hopkins University, Baltimore, described his 
new diffraction process of color photography, which 
was a novelty on account of its simplicity. The pro- 
cess is fully described in the Scientific American 
Supplement No. 1227.. Until recently no satisfactory 
instrument was invented for viewing the diffraction 
color photographs. The improvements in this line 




INTERIOR OF THE DIFFRACTION CHROMOSCOPE. 

have been made by Mr. Herbert Ives, B.Sc, and Mr. 
Fred. E. Ives, the inventor of the kromoscop, which 
greatly simplify the necessary apparatus and consid- 
erably reduce its cost. It is called a multiple-slit 
diffraction chromoscope. 

The diffraction color photograph is preferably made 
on a small plate of glass about the size of a lantern 
slide for convenience of handling and viewing, al- 
though there is no reason why it may not be made 
larger. The diffraction photograph is a mosaic com- 




VIEWING END OF THE DIFFRACTION CHROMOSCOPE. 

posite image in regularly spaced microscopic indented 
lines of three photographic color records, representing 
the primary colors, re«l, green, and blue. The red 
element of the composite color record is made up ol 
2,406 lines to the inch, the green of 3,000 lines, and the 
blue of 3,606 lines. The method of manufacture is to 
print on a bichromatized film respectively one after 
the other and over each from negatives originally 
taken in the camera, through screens of red, green, 
and blue with gratings of lines as above mentioned; 




THE IVES DIFFRACTION CHROMOSCOPE. 

then developing the composite print in the usual way 
by hot water. From this plate duplicate impressions 
can be made by a special method. This duplicate, ex- 
actly a counterpart of the original, is bound between 
two plates of glass, and becomes the medium for pro- 
ducing the colors when viewed in the instrument. If 
the glass plate is held up to the light behind a sheet 
of white paper, it appears to be perfectly clear. When 
put in the instrument tfee light is dispersed evenly as 



it passes through the plate, and the colors are repro- 
duced exactly as in nature. 

The diffraction chromoscope is essentially a dark 
box with a slit at each end and lenses in the middle 
to pick up light from one slit and concentrate it upon 
the eye at the other slit. If both slits are placed in 
the axis of the box, and the photograph inserted, it 
shows no color whatever; but if either slit is dis- 
placed in a direction parallel to itself, the direct light 
is no longer brought to the eye, but at the correct po- 
sition light bent and dispersed by the microscopic 
diffraction lines takes its place, and owing to their dis- 
position and distribution the colors seen correspond 
exactly to the colors of the object photographed. Mr. 
Ives's diffraction chromoscope has four primary slits 
instead of one, utilizing first and second order spectra 
on both sides of the axis, and thereby securing suffi- 
cient illumination to ■ permit of use in diffused day- 
light, which would otherwise be impossible. 

In the diagram A represents the four slits, with a 
central plate, B. Directly under B is a mirror which 
reflects the light upward through the plano-convex 
lenses, C, about three inches in diameter, also 
through the photograph, D, and openings, F, through 
the eye lenses, G, cemented to the inner side of the 
glass slits, H. 

The hook shown just above the plate B is to hold an 
incandescent light for artificial illumination. 

The upper illustration shows clearly the viewing 
slits, the hinged brace for supporting the box, and on 
the side is a pivoted plate which can be swung around 
by removing the screw eyes, for the purpose of taking 
out the lenses for cleaning. 

The lower illustration shows the slot opening on the 
side of the box for inserting the picture, the latch 
for locking the supporting brace, the plate and slits 
at the bottom, and the hook for locking the hinged 
mirror. By releasing the hook the mirror can be 
folded back on the box to ba cleaned. 

By using four primary slits in the bottom, a greater 
quantity of light is admitted, giving correspondingly 
a more brilliant illumination of the image than would 
be the case if but one slit was used. 

Altogether, it is about the simplest natural color re- 
producing apparatus yet devised, not liable to get out 
of order. It is calculated to excite wonder and aston- 
ishment to those unfamiliar with the optical principles 
involved, for from an apparently invisible picture 
without color is reproduced one perfect in color. Mr. 
Ives has devised special cameras for producing the 
original negatives. 



The Current Supplement. 

The current Supplement, No. 1587, has for its first- 
page article two views of the Brunnen-Morschach Alp- 
ine railway. "Some Practical Experiences with Steam 
Turbines" is by C. E. Stanton, and will be welcomed 
by all engineers. "Reservoir, Fountain, and Stylo- 
graphic Pens" is a continuation of a valuable series. 
'"Cement Materials and Industry of the United States" 
is by Edwin C. Eckel. "Electricity in the Home" is a 
finely illustrated article showing novel electrical con- 
trivances. "Surveying on the Farm" is a valuable 
article. The Science, Electrical, and Engineering 
Notes will be found in their accustomed places. 



Lower Foreign Postal Rates. 

The Congress of the International Postal Union, 
which has been in session at Rome, practically com- 
pleted its labors on May 22. The Congress has in- 
augurated several changes which directly affect the 
public, and the most important of these is the reduc- 
tion of the rates of foreign postage for heavy letters. 
Not only has the unit of weight been raised from 15 
to 20 grammes, but the postage has been decreased as 
well from 5 cents to 3 cents for each unit of weight in 
addition to that constituting the first charge. 

As the Anglo-Saxon countries do not use the decimal 
system, these changes will be even more favorable to 
them than to those which use the system, for the 
British delegates succeeded in obtaining the ounce as 
the unit equivalent to 20 grammes,, while as a matter 
of fact an ounce is in excess of 28 grammes. Unfor- 
tunately, the British and Japanese proposals for a re- 
duction of the initial rate to 4 cents failed. Universal 
penny postage advocated by New Zealand was not con- 
sidered practicable. Other important changes were 
instituted relative to the internationalization of the 
right to use the left-hand portion of the address side 
of picture post cards for writing other than the ad- 
dress, and the use of post cards having an attached 
reply coupon. 



The manufacture of cement in the United States con- 
tinues to make remarkable progress. Whereas in 1890 
there were sixteen factories, producing annually 335,000 
barrels of Portland cement, there were, in 1905, eighty- 
two plants, with an estimated annual output of 31,000,- 
000 barrels. The manufacture has increased about a 
hundredfold in sixteen years, for in 1889 the total pro- 
duction was 300,000 barrels. Since the great extension 
of the use of this material, the amount of natural 
cement produced in America has rapidly declined. 
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WATER STERILIZATION. 

BY DR. ALFRED GRADENW1TZ. 

Whereas chemical analysis alone was formerly relied 
upon to determine the degree of purity of water, a still 
more important investigation has been found of late 
years in bacterloseopic examination. In fact it has 
been shown that water may contain all kinds of bac- 
teria through which infectious diseases are produced 




Fig. 3.— Stationary Sterilizer Having a Capacity 
of 66 Gallons per Hour. 

and spread. Recent experiments have proven beyond 
doubt that bacteria liable to injure the health of man 
are rapidly killed at a temperature of 221 to 230 
deg. F., and, provided each drop of the water be sub- 
mitted to such a temperature, even if 
for but a short interval of time, the 
water in question may be safely said to 
be sterile. It will not, however, be fit 
for use as drinking water, before being 
cooled down to a temperature suitable 
for its consumption, while the well- 
known vapid after-taste should be 
eliminated by mixing the water with 
air free from bacteria in order to re- 
store to it the character of fresh water. 
Filtration will, moreover, be likewise 
necessary in many cases. 

A suitable type of sterilizing appar- 
atus where these various operations are 
carried out effectively has been patented 
by Messrs. Rietschel & Henneberg, of 
Berlin, and is described herewith and 
illustrated in the accompanying engrav- 
ings. 

Bach of these outfits consists essen- 
tially of a boiler, where the water is 
heated; a cooler, where it is brought 
down to a suitable temperature, and a 
filter for cleaning and aerating it. In 
the boiler, which may be heated by any 
kind of fuel or by steam from another 
source, the temperature of the feed 
water is raised to 
a temperature of 
221 to 230 deg. F., 
corresponding t o 
a pressure of the 
steam of 0.3 to 
. 5 atmosphere. 
Now, as in any 
other boiler, ow- 
ing to the differ- 
ence in the spe- 
cific weights of 
the cold and 
warm waters, 
there is a more 
or less rapid cir- 
culation, and any 
shock throwing 
the feed water 
from the filter in- 
to the boiler will 
produce a cold 
current up to the 
boiling surface, 
the cold and 
warm waters not 
being susceptible 
of immediate mix- 
ture owing to 
their difference in 
density. If in a 



similar boiler water be drawn from the warmest place, 
there will always be the risk of obtaining water that 
has just come to the surface under the action of 
the currents referred to, before having undergone the 
amount of heating required to kill the bacteria. 

In the Rietschel & Henneberg boiler, however, no 
drop of water leaves the boiler before having reached 
the proper temperature and without having been main- 
tained at the same during a certain period. This re- 
sult is obtained by arranging within the water com- 
partment a coil which causes the steam pressure above 
the water surface to act upon the water discharged 
from the warmest part of the boiler. The latter re- 
quires some time to traverse the coil, and thus the 
boiling water that surrounds the latter will prevent 
any loss of heat, while in some cases it will even sup- 
ply to the water further heat. As the coil carries a 
thermometer immersed in the discharged water, a 
means is provided readily to control the operation. 

A special feature is a valve by means of which 
steam may be conveyed from the sterilizing boiler 
through all the conduits and apparatus, that is to say, 
throughout the path of sterilization, and which allows 
the whole of the conduits to become sterilized before 
the plant is started. . In the case of the intermittent 
operation of the plant a special arrangement is pro- 
vided in the shape of a double-seated diaphragm valve 
to replace the serpentine above described. 

The second part of a sterilizing plant is the cooler. 
This permits of a calorific exchange between the highly 
heated sterilized water issuing from the boiler and the 
feed water used for cooling the latter, thus raising the 
feed water to a temperature as high as possible. By 
means of the return current principle, the sterilized 
water can be cooled to a temperature which lies only 
5 to 9 deg. F. above the initial temperature of the feed 
water, while the feed water supplied to the boiler is 
preheated at the same time to the boiling point. This 
recovery of heat is unquestionably an advantageous 
feature, and the amount of heat to be produced in the 
boiler corresponds to the difference only between the 
admission and discharge temperatures of the boiler, 
i. e., to but a few degrees. The third part of the plant is 



the Alter, where the sterilized and cooled water which 
still contains impurities of an earthy and vegetable 
nature, as well as iron precipitates and the like, h 
purified. The water which has acquired a disagreeable 





Fig. 7.— The Sterilizing Outfit Packed on a Mule. 




Fig. 6.— Portable Sterilizer for Producing 26.4 Gallons 
per Hour. 



VARIOUS FORMS OF STATIONARY AND PORTABLE WATER STERILIZING APPARATUS. 



Fig. 4.— Steam-Operated Water-Sterilizer Producing 
26.4 Gallons of Sterilized Water per Hour. 

aftertaste due to the boiling process is finally satu- 
rated with air in the filter and is passed over sub- 
stances which destroy the vapid boiling taste and re- 
store to it the character of real potable water. After 
entering the filter from a kind of rose, 
the sterilized water falls in the form of 
a spray on the dense filtering material 
placed underneath, thus coming into 
intimate contact with the sterilized air 
fed through a special filter. A strong 
addition of bone charcoal has been 
found to be the best means of de- 
stroying any taste in the water due to 
boiling. 

A perfectly sterilized water can, it is 
true, be also obtained by distillation, 
but the above-discussed sterilizing pro- 
cess is much less costly, while it is just 
as efficient. In fact, one liter at deg. 
requires for distillation about 640 calo- 
ries, while 110 calories, that is to say, 
about one-sixth as much, are necessi- 
tated for sterilizing the same amount. 
Furthermore, about 90 per cent of this 
heat is recovered by the cooling process 
in preheating the feed water. Wherever 
the freeing from noxious germs (bac- 
teria) is themost important point, ster- 
ilization will moreover prove more satis- 
factory, while distillation should be 
resorted to only for chemical purposes, 
where soluble salts, for instance, are 
also to be elimi- 
nated. 

By the cour- 
tesy of Mr. R. A. 
Hartmann, of 
Berlin, who is 
the constructor 
of the apparatus, 
we are enabled 
to illustrate and 
briefly describe 
some of the most 
interesting spe- 
cial types show- 
ing the large va- 
riety of applica- 
tions of which 
the apparatus is 
susceptible. 

For use in time 
of war, transport- 
a b 1 e sterilizers 
have been con- 
structed having a 
capacity of 500 
liters of pure wa- 
ter per hour. Figs. 
1 and 2. This ca- 
pacity may be 
said to corre- 
spond to the re- 




Fig. 5.— Direct-Heated Sterilizer of 26.4 Gallons 
per Hour Capacity. 
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quirements of one battalion. Two pumps, P and P', 
draw the water into the mechanism through a suction 
nozzle, where any larger impurities are retained. By 
the convenient arrangement of two three-way cocks, 
D, D, the water entering can be conducted at will either 
into the boiler, there to be sterilized, or into the cooler, 
C. In normal operation, the pump, P, is used as 
boiler feed pump while P' is connected to the cooler. 
After entering through the feed pump, P, the cold feed 
water is raised rapidly to the proper temperature in 
the boiler and should be left there for about 10 to 15 
minutes at a steam pressure of about 0.5 atmosphere. 
In the type of sterilizer represented in Figs. 1 and 2, 
which is of 500 liters output, the cooling water is fully 
utilized for feeding so as to involve no consumption 
of the same, a fact which obv-iously reduces greatly the 
cost of operation. 

Though these sterilizers are intended primarily for 
use in connection with transportable plants, stationary 
installations are also constructed on the same princi- 
ple. The stationary sterilizer represented in Fig. 3 
has a capacity of 66 gallons per hour. A special feature 
of this type of apparatus is an electrically operated 
minimum thermometer located at the outlet of the 
coil. As soon as this thermometer registers below a 
given temperature, it will ring an alarm, thus inform- 
ing the operator of the fact that the outlet water has 
fallen below the admissible minimum temperature. 
Similar plants of about 26 gallons output will be found 
suitable for the use of single houses or special sections 
in hospitals (see Fig. 4). A like apparatus, but for 
intermittent operation, is shewn in Fig. 6. The appa- 
ratus will prove especially useful in connection with 
scientific and military expeditions, and a special outfit 
having a total weight of about 100 pounds has been 
constructed for such purposes. This can be either 
loaded on pack animals or can be carried in sec- 
tions by two men (see Figs. 7 and 8). It may be men- 
tioned that similar types of apparatus have been used 
to advantage in connection with 
the present military operations of 
the German troops in Southwest- 
ern Africa. 

•-•-* 

Irrigation in California. 

Southern California leads the 
United States in diversity of 
methods of application, in scien- 
tific distribution and conserva- 
tion, and in the extensive charac- 
ter and boldness of design of its 
irrigation works. Surface water, 
drainage water, seepage water, 
water from artesian wells, and 
from tunnels penetrating the 
mountains, and water impounded 
in large and costly reservoirs are 
alike utilized. 

The irrigation systems of this 
part of the State are known all 
over the world, and have created 
a prosperous commonwealth in a 
region which would be a scene 
of utter desolation without them. 
The concrete examples of intens- 
ive farming with this climate and 
soil are such charming settle- 
ments as Riverside and Redlands, 
whose praises are sung every- 
where. North of this section, and from an irrigation 
standpoint considered almost equally important, is the 
San Joaquin Valley. The San Joaquin River supplies 
54 per cent of all the lands irrigated in this State, but 
only 30 per cent of the total number of farms and 8 
per cent of the irrigation canals. These percentages 
indicate an entirely different type of farm from that 
which prevails in the 'southern region. In the latter 
the high-priced products produced, the heavy cost for 
water, and the necessity for careful and intensive 
farming have resulted in the smallest farm units in 
the West. The farm 
units In the San Joa- 
quin Valley average 
more than 100 acres, 
while in the southern 
region they are less 
than 23. In the valley 
of the San Joaquin the 
methods of irrigation 
have been more nearly 
typical of those of 
other sections of the 
West. Water has been 
wasted, extensive areas 
of the valley have been 
damaged and must be 
drained to be made 
productive. 

The tendency in the 
northern valley has 
been to cultivate gen- 
eral crops and to retain 
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large areas for grazing, with the result that farming 
has not been so profitable as in sections where spe- 
cial crops are grown and all of the land cultivated. 
A recent investigation of the agricultural, climatic, 
soil, and power possibilities within and about the 




Fig. 8.— Portable Sterilizer Carried by Two Men. 

borders of this valley furnishes an important contri- 
bution to our knowledge of this section of California. 
This investigation has been carried on by the Division 
of Hydrology in the United States Reclamation Serv- 
ice, and extended from the southern end of the valley 
northward to the southern line of Madera County, 
covering approximately 7,880 square miles. Within 
this area it was found that the amount of underground 
water which lies near the surface, and is available for 
irrigation purposes, is enormous, and that its value is 




Fig. 9.— Portable Sterilizer In Operation. 

but little realized. Thus far only about 250 second-feet 
have been developed for municipal and agricultural 
purposes, which is a very small percentage of the total 
amount available. The valley is filled largely with 
granitic sands and gravels, and there are large surface 
deposits of silt and rich alluvial mold. This filling is 
saturated with the flood waters and the returning ir- 
rigation waters, which thus constitute an extensive 
underground reservoir which, properly developed, will 
serve to reclaim thousands of acres now barren or in 
stock ranges. The situation of this section in relation 




Fig. 1.— Portable Military Sterilizer. Capacity, 
500 Liters per Hour. 
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to adjacent non-productive portions of the West is 
such that it will inevitably become of increasing im- 
portance from an agricultural point of view. It is 
the conviction of the board of engineers which con- 
sidered the data obtained by this investigation, that 
the greatest increase in the agricultural development 
of this valley will come from a proper utilization of 
this available water power. This was doubtless im- 
pressed upon them in some measure by the fact that 
in Southern California underground waters to-day sup- 
ply more than half as many farms as are irrigated by 
all of the ditches of the San Joaquin River. In order 
to develop these underground waters, cheap power is 
necessary. The cheapest power available is that which 
is developed by the transformation of the water power 
of the Sierras into electrical energy, and its distribu- 
tion in this form to points where it is needed. Of 
the numerous streams that flow from the Sierras to 
the valley, upon which electrical power can be de- 
veloped, the only one that remains available for the 
Reclamation Service is the Tuolumne. Upon all of 
the others the important reservoir sites and rights of 
way are in the hands of private or corporate interests. 
In fact, a monopoly of power now exists, fostered and 
encouraged by the unwise policy of giving away with- 
out restriction or reservation these most valuable 
power sites. The people of the valley and of the 
whole State in general are now awakening to the fact 
that they have a direct interest in the preservation of 
these reservoir sites, in order that they may be avail- 
able for future use by the government in irrigation 
development. They recognize that these valuable 
power sites should no longer be permitted to pass 
from the government into the hands of monopolists, 
who exact from the people undue profits from a few 
which they develop, and prevent the development of 
the rest; that these public utilities should be so guard- 
ed that the benefits arising from their development 
shall accrue to all, and not to the few. These condi- 
tions do not alone prevail in Cali- 
fornia; they exist in every moun- 
tain State. There is a great de- 
mand from the people that these 
valuable power possibilities should 
be retained for the use of the 
whole people until further de- 
velopment can be undertaken by 
communities or by the govern- 
ment. 

The San Joaquin Valley offers 
one of the most important situa- 
tions for the development of 
large water power at small ex- 
pense found anywhere in the 
United States, and there have 
been extensive developments of 
this power on many of the more 
important streams. A peculiar 
condition arises from the fact that 
the. lands of the valley are all 
private lands, many of them in 
large holdings; while the Sierra 
Nevada Mountains, which border 
the valley on the east, are prac- 
tically all covered by Forest Re- 
serve withdrawals and are largely 
public lands. The normal flow of 
all the rivers of the valley (the 
summer flow in this valley is 
greater than the winter flow) is now diverted for irri- 
gation purposes. Aside from the increase which may 
come from more careful and systematic irrigation and 
cultivation, agriculture cannot be extended materially 
from the surface water supply. It is the undivided 
opinion of the engineers that the greatest increase of 
irrigation in the future will result from pumping 
rather than from impounding and regulation of flood 
waters. 

So much impressed were they with the possibilities 
of this section, that they recommended that the inves- 
tigation of the under- 
ground waters be com- 
pleted, and that all res- 
ervoir sites within the 
Tuolumne basin, to- 
gether with the neces- 
sary lands for rights of 
way for power conduits, 
be withdrawn from 
entry pending further 
investigation, and held 
for future use by the 
United States in the 
development of irriga- 
tion in the valley. They 
also recommended that 
if any of these rights 
of way or reservoir- 
sites are released for 
necessary public use, it 
shall only be upon the 
condition that the 




Fig. 2.— Diagrammatic View of the Portable 
Military Apparatus. 
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United States may at any time take control of them 
by paying a fair price for the works alone, exclusive 
of the value of the location and water rights. 



THROUGH A WINDOW OF THE SEA. 

BY CHARLES FREDERICK HOLDER. 

Along the great blue current of Japan that sweeps 
down the California coast, a climatic peacemaker, is 
strung a chain of gemlike islands. They are the sum- 
mits of offshore Sierras, a coast range of California 
that has been partly overwhelmed by the sea, their 
tops now crested with verdure, and washed by the 
warm stream that modifies the entire coast. These 
islands, from twenty to sixty miles offshore, rise from 
very deep water without premonitory shoals or reefs, 




The California Sheepshead. 

and could we see them divested of the ocean they 
would appear like gigantic needles rising from the 
bottom. All have a peculiar beard, or protecting 
growth of weed, that constitutes a perfect laminarian 
forest about them, a giant seaweed growing in water 
sixty or more feet in depth, and forming a natural 
wave brake and a home for countless marine animals. 

The vines are sometimes one hundred feet in length, 
vast cables, with broad crimpled leaves of a dark olive 
hue, which assume graceful shapes in the tide; and 
when one peers down into the turquoise water the scene 
is often a revelation. A new world is opened up, and 
the real beauties of oceanic or submarine scenery are 
appreciated. The great leaves are carried by the fitful 
currents that sweep these islands in every direction. 
Sometimes they are extended at full length and appear 
like a horde of green snakes; again they lie upon the 
surface, listless and drooping, taking myriads of 
shapes, and forming nooks and corners of great beauty. 

So attractive are these kelpian forests, so fascinat- 
ing, that what is known as the water glass has been 
elaborated into a glass-bottomed boat, which virtually 
has several large plate glass windows through which 
the passengers may look down into the kelp forests 
and view a panorama of the sea. These glass-bottomed 
boats range in size from rowboats in which a dozen 
people can be taken out, to side-wheel steamers, so 
arranged that they can float over the forest and view 
its wonders up and down the coast. One of these odd 
craft is so large that several hundred passengers can 
look down through its windows at one time. 

Avalon is the headquarters for the glass-bottom-boat 
men, and their vessels cruise up and down the smooth 
north coast of Santa Catalina, that appears to be ad- 
mirably adapted for the purpose, being in the lee and 
abounding in coves and bays — the mouths of canons 
that nearly always are smooth and often like disks of 
steel. There are no hackmen at Avalon; it is a sort 
of mountain Venice, and carriages are at a discount. 
The captains of the glass-bottom boats replace the 
hackmen of the mainland and cry the merits of their 
strange craft, each of whom claims to the knowledge 
of some especially attractive sea meadow or glade over 
which he will take one. 

What the voyager- in the glass-bottom boat generally 
sees, and with the same surroundings, is shown in the 
accompanying illustrations of animals, taken from the 
kelp forests of Avalon and adjoining waters under the 
direction of the writer; in other words, each photo- 
graph shows the animal as it has been seen by the 
writer; and as the various forms have never before 
been photographed and some have never figured in 
books, they have an especial interest as a contribution 
to popular entertainment and exact zoological knowl- 
edge. 

When the glass-bottom boat starts the passengers 
are at first regaled with the sandy beach. In three or 
four feet of water the wave lines are seen, the effect 
of sea on soft sand, the delicate shading of the bottom 
in grays innumerable. Now the collarlike egg of a 
univalve, or the sharp eye of a sole or halibut protrud- 
ing from the sand. A school of smelt darts by, pursued 
by bass, and as the water deepens flocks of surf fish, 
gleaming like silver, appear; then a cormorant dash- 



ing after them, or perchance a sea lion browsing on 
the bottom, or in pursuit of prey. Suddenly the light 
grows dimmer and almost without warning the craft 
is in the depth of the kelpian forest. The fitness of the 
term "hanging gardens" is apparent, as the great 
leaves appear to rise near the surface, then droop over, 
forming arches, parterres, and loops, conveying the im- 
pression of being suspended at the surface. The color 
is a deep olive grading to yellow, the leaves a foot or 
two wide and very long, their edges crimpled. Bach 
is seen to be covered with a lacelike network of great 
delicacy. Fragile plumes wave to and fro, telling of 
worms or minute Sertularians. Here the tracery is 
white, the deposit of some animal, gleaming like 
frosted silver, while others are of lavender hues. The 
vagrant beams of light that 
strike the surface bring out 
the tints and shades in 
strong relief. Through a 
loop of kelp is seen the blue 
of the deep water, and poised 
in it, an angel fish of vivid 
orange tint that persists in 
taking black through the 
camera. A school of these 
fishes swim into view, turn- 
ing their gorgeous shapes 
upward and eyeing 
the strange window in 
which are mirrored many 
faces. With them are small 
fishes of brilliant blue iri- 
descence suggesting the 
strange vagaries of nature, 
as the very young angel 
fishes are almost entirely 
blue, and called by the skip- 
per electric fishes; but as 
they grow the blue merges into yellow and the adult 
blossoms out in its perfect coat of gold or orange. 

On the leaves are singular crabs, red and olive, with 
square shells, and deeper, in the crevices of the moss- 
covered rocks, are gigantic spider crabs, mimicking the 
rocks in shape and hue. The nature of the forest is 
ever changing. Now great pompons of a dark weed ap- 
pear, a tint born of the deep sea. It waves gracefully 
as the slight swell comes in, and as it turns aside, dis- 
plays the very giant of the starfishes, a huge creature 
garbed in red with white spikes or tubercles scattered 
over it, making it a most conspicuous object among 
th^ greens. In the crevices are smaller stars; some a 
vivid red, others dark, with arms like snakes. 

Among the weeds long serrated waving spines are 
seen — the antennae of the California crawfish, or spiny 
lobster, which takes the place of the lobster here. Its 
red, yellow, and brown tints so harmonize with the 
weed that it is almost impossible for the novice to see 
it, although he has the word of the skipper that the 
spines are waving beneath his eyes. At night the 
crawfish comes out and wanders abroad in these pas- 
tures of the sea, and even now he can be seen as the 
kelp is brushed 
aside, trim, debon- 
air, ready to dart 
backward at the 
slightest warning. 
The bottom 
changes to a finer 
moss or weed — a 
deep velvet green, 
with here and 
there iridescent 
tints, and in it lie 
great sluglike sea 
cucumbers in 
brick - red shades. 
Presto! the captain 
of the glass-bottom 
boat transports 
his passengers to a 
deep glen in which 
lacelike weeds rise 
and poise, forming 
a natural canopy 
for long- s pined 
black echini, or 
sea urchins — for- 
midable creatures, sea porcupines which recognize the 
presence of some possible enemy and attempt to hide 
among the weed by plunging deeper into its mazes. 
Splashes of white tell of a smaller sea urchin, and 
nearly every nook and corner of this sea forest is in- 
habited by these aggressive creatures. 

The bottom of the sea along this rocky shore is a 
color scheme of marvelous beauty. Green is the pre- 
dominating tone, but green in countless shades and 
expressions. Sometimes a short wiry weed covers the 
bottom, constantly being waved aside to display other 
and more attractive colors: weeds in purple and 
brown, rocks of lavender incrusted with a flaming 
red sponge, or a mass of pink barnacles from which 
rises the delicate mauve tracery of their breathing or- 



gans. This sea tapestry is constantly in motion, so 
has the appearance of changing light, shade, and tint, 
and displaying some new creature to the voyagers of 
the curious craft with windows looking down into the 
sea. 

The window drifts past strange holothurians, like 
monster slugs lying on painted rocks, the bvche de mer 
of the Chinese, in which lives the glasslike fish, Pier- 
asfer; by hordes of mimic flowers, Serpulae, with 
crowns of red, white, blue, and seeming gold. The 
lightest jar on the boat and they are gone, to appear 
slowly, unfolding like flowers. Near them are tube- 
building worms, with slender organs; and out from 
beneath a rock wave the tentacles of the octopus, or 
perhaps the paper nautilus. 

The animals of the hanging gardens are not con- 
fined to the kelp in its variety, or to the rocks of the 
bottom. The blue water where the sunlight enters 
brings out myriads of fairylike forms, poising, drift- 
ing, swimming, the veritable gems of the sea. Some 
are red as rubies, others blue, like the sapphire; some 
yellow, white, topaz, green as emerald; or emit- 
ting flashes of seeming phosphorescent light. Ocean 
sapphires they are called, minute crustaceans (Sap- 
phirinas), that are in such numbers that some lavish 
hand might have strewn the water with gems. Sweep- 
ing by, in classic shapes, are the smaller jelly fishes; 
crystal vases, moon-shaped bodies, so delicate that the 
rich tone of the ocean can be seen through them, then 
changing their colors to steely blue. Some are mere 
specters, a tracery of lace; others rich in colors and 
flaunting long trains. Now the glass floats over a 
giant four or more feet in length, its body white, blue, 
with dark chocolate lines radiating upward, while 
from below swing magnificent coils and flutings, the 
tail of this living comet that has been seen in Avalon 
Bay nearly thirty feet in length with a disk nearly 
two feet across, calling to mind the giant jelly seen by 
Louis Agassiz that was 125 feet long. Nearly all these 
pellucid craft move by slow flapping of the edge of the 
umbrella-like disk; but here is a jelly, the Physophora, 
that has a series of pumps by which it shoots along 
through the water. No more beautiful object can be 
conceived than this, ablaze with colors — pink, blue, 
and quicksilver — darting through the azure waters that 
form the interstices of the floating garden. 

As the boat moves out into deeper water the purity 
of the aqueous sky is evident, as forty feet below the 
rocks are seen and the dim shapes of kelp leaves 
faintly outlined beyond. Here large fishes hide — the 
graceful sheepshead peculiar to the region, the male 
with enormous red and black stripes, blunt forehead, 
the lower jaw white. The female is a radiant creature 
with beautiful eyes and often red, brown, or white, 
the colors fading in confinement. These fishes are 
easily drawn near the boat by judicious display of 
bait and their graceful postures plainly observed. 

Now the window is out over deep water to see the 
passing of a migratory school of barracuda, thousands 
of long slender pike-shaped fishes all headed in one 
direction, swimming slowly. Suddenly they disappear, 




California Crawfish (Palinurus interrvptus), 
THROUGH A WINDOW OF THE SEA. 



as though some shutter had been snapped, and onto 
the field dash a school of large sea bass, the game fish 
of this locality. Again the window approaches dioal 
water, and for several miles follows along the fishes* 
highway, regaling the passengers with an ever-chang- 
ing panorama of marine scenery. Now it will be a 
shoal of myriads of blue perch (chromis), a fish that 
affects the kelp forest, and presents a sharp contrast 
to it in its vivid blue tint. These fishes delight to 
bask and sport near the surface, and the window ap- 
pears full of them as it moves along. Rock bass, 
singly and in schools, are seen poised in the leaves of 
the kelp, striped brown and black; spotted rock fish, 
and here the radiant whitefish, as blue as the wa&er, 
with long fins, while in the depths otijrer interesting 
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forms appear, all slightly intensified, magnified by 
the glass. 

In and out, in shallow, where the velvet-like rocks are 
near the surface; now offshore, following the trail of 
some vagrant shark, the shallow steamer moves, af- 
fording remarkable vistas of the sea and its secrets, 
and emphasizing the fact that a new method of study 
has been found in the field of popular science. 




Zapon. 

The price of shellac, which has been rising for some 
years, has at the present time reached such an in- 
ordinate height that efforts are being made in all 
directions to find a cheaper substitute. Such efforts, 
it is true, have so far had negative results, since 
nothing can 
entirely take 
the place of 
pure shellac, 
any more than 
of pure turpen- 
tine oil. The 
finest white 
shellac especial- 
ly has been af- 
fected by the 
rise, and its so- 
lutions corres- 
pondingly; the 
price of spirits 
also shows a 
constant upward 
tendency, and, 
in view of the 
poor potato 
crops for some 
time past, we 
need not hope 
to see the quo- 
tations lowered 
at present. In 
this necessity, 
interest is be- 
ing aroused in 
the article call- 
ed zapon, a pro- 
duct which first 
appeared about 
15 years ago. 
It makes an ex- 
cellent coating 
for all metallic 
surfaces, Ger- 
man silver, 
nickel, copper, 
brass, or alumi- 
nium, can also 
be used on 
wood or paper, 
and . is a sub- 
stitute for all 
the varnishes 
known under 
the fancy 
names of meta! 
varnish, brass 
varnish, silver 
varnish, anti- 
oxide, etc. Za- 
pon has un- 
doubtedly some 
advantages over 
the spirit var- 
nishes; but the 
consumers are 
c n s e rvative, 
a n d, partly, 
perhaps, -for 
conv e n i e n c e 
sake, keep to 
the " old ways, 
and show little 
enthusiasm for 
zapon, which, 
however', is 
making its way 
forward, and is bound to have a prosperous future. 

Zapon consisted originally of a solution of collodion- 
cotton in amyl-acetate and acetone, and it may be sup- 
posed that the property of collodion which makes it 
valuable in surgery for excluding air from open 
wounds, gave rise to the idea of making it the founda- 
tion of a sort of varnish. The ultimate constituent 
of collodion-cotton is cellulose, a substance formed 
from sugar and starch during the assimilation of mat- 
ter by the protoplasm of vegetable cells. Pure cellu- 
lose can best be obtained from cotton, from which the 
foreign constituents are removed by extraction with 
water, alcohol, dilute acids, dilute solutions of potash, 
and finally with hydrofluoric acid, the object of the 
latter being to dissolve the silicic acid in the cotton. 
The residue is again cleansed with water. Filter- 



paper, in its manufacture, is put through this whole 
process, and may pass for pure cellulose. Cotton, puri- 
fied in the way described, with all grease removed, 
and exposed for a certain length of time to the action 
of a mixture of one part of nitric acid and two or three 
parts of sulphuric acid, gives the product called pyrox- 
yline, or gun-cotton, the well-known violent explosive. 
The cotton for the manufacture of zapon is prepared 
in the same way, and its structure is unchanged. It 
is scarcely necessary to observe that this material can- 
not be prepared by amateurs, but only in chemical 
works. 

Amyl-acetate is the constituent of zapon which 
gives the agreeable odor of a fruit-essence. 

Acetone is a product of the dry distillation of wood, 
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Zapon can also be made from celluloid, since this 
material consists ultimately of cellulose. Accurately 
speaking, it is nitro-cellulose and camphor. The solu- 
tion is made with the usual agents, or with sulphuric 
ether, and dilution is with amyl-acetate. Ordinary 
benzine may be added in small quantities, although 
this affects the quality unfavorably rather than other- 
wise. All varieties of zapon may be colored with the 
familiar soluble aniline dyes, and it is advisable to 
dissolve the dye in a mixture of equal proportions of 
amyl-acetate and acetone, and add to the zapon when 
ready for use. Zapon will not amalgamate with earth 
or mineral colors. 

In working up the above described materials, an oc- 
casional shimmer of rainbow colors is an indication 

of too much di- 
lution. This 
can be remedied 
by exposure to 
the air, where- 
by some of the 
liquid is evapor- 
ated. If zapon, 
on the other 
hand, is 

streaky, flaky, 
or crumbly, it 
needs dilution, 
but spirits must 
never be used 
for this. The 
zaponizing pro- 
cess must be 
carried on, if 
possible, in a 
warm work- 
room, and 
where cold 
metals are con- 
cerned, it is well 
to warm them. 
A varnish -fur- 
nace has the 
advantage that 
particles of 
grease or moist- 
ure adhering to 
the metal are 
removed at the 
same time, and 
cleanliness is u 
prime condition 
for the best 
work. Zapon 
may be applied 
to the surface 
like paint, or 
the objects may 
be immersed in 
it. It dries very 
quickly. Being 
very inflamma- 
ble, it must 
not be brought 
near a lamp- 
flame, or an 
open fire. The 
odor is not in- 
j u r i u s to 
health, though 
at first some- 
what irritating 
to the throat. — 
Translated from 
the Farben Zeit- 
ung. 
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having likewise a pleasant odor, and boiling at 56 
deg. C. From a mixture of amyl-acetate and acetone, 
in the proportion of 18:2, and by the solution of five 
parts of collodion-cotton, whose chemical name is col- 
loxyline, in one hundred parts of this mixture, zapon 
is produced. The matter appears simpler than it 
really is; for not only is work with these materials 
accompanied with some danger, but the collodion-cot- 
ton sometimes obstinately refuses to dissolve, behavior 
which may be attributed to the manner of preparation. 
It is advisable for the wholesale consumer to procure 
from the chemical works concentrated solutions of 
collodion-cotton in amyl-acetate and acetone, and also 
the latter dissolving agent separately; the mass may 
then be diluted as needed. Smaller quantities of 
zapon may be procured ready for use. 



There has 
long been a de- 
mand for some 
arrangement by 
which the 
amount of ma- 
terial remaining 
in a bolt of rib- 
bon or cloth can 
be ascertained at a glance. As a means of doing this 
the suggestion was made that a tape be wound up 
with the ribbon, the tape being marked with inches, 
feet and yards, but when this was tried, it was found 
that there was a serious discrepancy in the respective 
lengths of the two pieces. This difficulty has now been 
overcome by slitting the paper tape at regular in- 
tervals, and passing the ribbon in and out through 
these slits. This innovation, which is the invention 
of a Chicago ribbon manufacturer, will not only be 
of great assistance in the shop, where the ribbon may 
be measured off in the required quantities without the 
use of a yard-stick, but will be also found to greatly 
facilitate the work of stock taking, which in the case 
of ribbons, cloths, and similar materials is a very 
tedious operation. 
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THOMAS A. EDISON AUTOMOBILING TO THE SOUTH. 

It is undoubtedly true that the average, person 
evinces as great an interest in the private lives and 
doings of prominent men as in their public labors and 
successes. For, naturally enough, a knowledge of 
the more intimate personal characteristics and a closer 
view of the life at home, at work, or at leisure appears 
to bring the celebrity closer to us and to make his 
achievements appeal the more strongly to the indi- 
vidual. 

The accompanying photographs of Thomas A. Edison 
show the dean of the inventors of 
America, if not of the world, in sit- 
uations that are as interesting as 
they are unconventional. They 
were taken during a vacation trip 
planned some time ago and carried 
put recently. It is not strictly cor- 
rect to designate this automobile 
trip as a vacation, for the word va- 
cation is almost unknown to the 
great electrician whose working 
days often last for eighteen or twen- 
ty hours. And even in this instance 
the vacation tour was undertaken 
with a view to study and investiga- 
tion, and the causes that gave rise 
to it were these: For the last few 
years Edison has been working 
steadily and enthusiastically at his 
alkaline storage battery, and while 
he has succeeded in developing a 
cell that is decidedly superior to 
the lead accumulator for many pur- 
poses, a great deal still remains to 
be accomplished before his success 
can be called complete. In the 
course of his investigations Edison 
has employed and tested a great va- 
riety of different metals, and among 
these recently was cobalt. As this 
metal is comparatively rare, and 
consequently expensive, the inven- 
tor has been on the lookout for pos- 
sible sources of cobalt-bearing min- 
erals which would make it better 
available for his purposes. 

It was reported that cobalt ex- 
isted in considerable quantities in 
the neighborhood of Charlotte, N. 
C, and thereupon Edison dispatch- 
ed three prospectors to search 
through this region for the metal. 
Favorable reports having been re- 
ceived from these investigators, 
Edison determined to see for him- 
self whether or not the reports were 
warranted, and so undertook this 
trip. For several years past the in- 
ventor has been an enthusiastic automobilist, and he 
decided to make the journey from his home in Orange 
to Charlotte by means of his two White steam cars 
with which he last year accomplished the Glidden 
tour, though in a reverse direction from that taken by 
the various contestants. He strongly favors the steam 
machine for long and rough trips, and declares that it 
is far superior to the gasoline car for such purposes. 

The, party consisted of Edison, his son Charles, and 
a Mr. Miller, in one car, and two laboratory assistants 
in the second car. The machine driven by Edison was 
in the usual condition for touring with tonneau and 
Cape cart top. The tonneau of the second machine, 
however, was removed and replaced by a box-like struc- 
ture in which was packed a complete camping outfit, 



baggage, provisions, and a small amount of laboratory 
apparatus for use in mineralogical investigations. 
Needless to say, provision was made for the repair of 
almost all possible injury to mechanism or tires. The 
tourists, of course, encountered tire troubles, but there 
were practically no difficulties with the engines. That 
the trip was rather strenuous will be understood by 
all those familiar with the roads in that section of the 
South traversed by the tourists. The departure from 
Orange was made on May 16 and from there the route 
lay through Philadelphia, Baltimore, Washington, 



panying photograph of the inventor asleep was taken 
during ^ noon rest near Leesburg, Va. It is probably 
the first of Edison taken under such circumstances. 
The idea appeals to us as rather novel; our conceptions 
of Edison are usually of the inventor as very "wide 
awake." Wherever necessary the tourists camped 
alongside the road and only availed themselves of ho- 
tels or inns where such were reached without trouble. 
It is not the intent of the party to return in the same 
manner. The machines will be shipped north, and 
after a stay of several weeks in the region around 

Charlotte the party will return by 

rail. 
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Mr. Edison Taking a Bfap During a Moon Halt. 
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Leaving Washington by the Chain Bridge 

through the Shenandoah Valley, over the mountains 
across Virginia, into North Carolina to Charlotte. The 
Shenandoah Valley and mountain trip is one that is 
not often undertaken, for the roads are usually un- 
speakable. Edison, however, revels in a tour of this 
kind and thoroughly enjoyed even the most difficult 
portions of the journey. Fortunately the weather was 
uniformly good, and rain and mud were not added 
difficulties. Gasoline was easily procurable along the 
route, and no trouble was encountered in supplying the 
engines with the water available. 

Edison is unquestionably one of the most unassum- 
ing and democratic of our great men and he makes 
a splendid companion for such a trip. He sturdily ob- 
jects to posing for pictures however, and the accom- 



Frfsli Ail* for Miners. 

L'lllustration thus describes a 
new implement for securing this 
desideratum: 

The Society of Mines at Cour- 
rieres has just undertaken in shaft 
No. 4 a series of experiments with 
a new respiratory apparatus called 
pneumatogen. Every apparatus de- 
signed for allowing the stay in a 
deleterious environment must fulfill 
three essential conditions: exclu- 
sive communication of the respira- 
tory organs with a reservoir of 
respirable gas; together with a 
light weight, sufficient capacity of 
this reservoir to supply a man for 
a certain time; elimination of the 
expired carbonic acid, which would 
poison the pure air. The pneuma- 
togen, which seems happily to re- 
alize these three conditions, is 
based upon the method of the re- 
newal of vitiated air devised several 
years ago by Mons. George F. Jou- 
bert. It consists of an India-rubber 
bag, worn in front, about waist- 
high, and supported by a strap pass- 
ing up one side of the miner's 
chest, round his neck, and down the 
other side. Into this bag by means 
of a mouthpiece he "sends the pro- 
ducts of respiration, which are com- 
pelled to go through two tubes con- 
taining grains of oxylith. The oxy- 
lith, or 'stone of oxygen,' has the 
property of retaining steam and 
carbonic acid, while setting free a 
corresponding quantity of oxygen. 
The vitiated air therefore finds it- 
self renewed when it becomes stored 
in the bag. The experiments made 
at Courrieres have given excellent 
results. The miners furnished with 
the new apparatus have been able 
to work more than two consecutive hours in shafts 
where the air was absolutely unrespirable." 



Concrete piles of an unusual form have recently 
been tested in New York. According to the Iron Age 
they are made by spreading a layer of concrete on 
wire fabric to which longitudinal rods are attached 
at intervals. The fabric is immediately rolled up in 
a special machine of simple construction, and the pile 
then laid aside to harden. It thus contains, in addi- 
tion to the fabric, any desired number of vertical rods. 
In a cross section of the pile the fabric lies spirally 
from the inside to the exterior of the concrete. If so 
desired any one of the rods may be made a hollow 
tube, thus allowing for the use of the water jet. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

TELEPHONE SYSTEM.— C. L. Boyce, De- 
troit, Mich. The inventor's objects are to carry 
out various sub-operations of receiving call- 
signals, the withdrawal of said signals in due 
season, and appropriate display and with- 
drawal of supervisory and disconnecting sig- 
nals in a highly efficient manner ; to dispense 
with relays in main circuit-conductors of the 
switchboard ; to control the supervisory sig- 
nals without the use of shunt-circuits, and to 
provide that the relays concerned in operating 
the call and supervisory signals of each sub- 
station-circuit shall belong to such line-circuit, 
and independent switchboard circuits, thus aid- 
ing in avoidance of faults and facilitating 
their location and removal. 



Of Interest to Farmers. 

COMBINED SEPARATOR AND BAGGING 
DEVICE FOR GRAIN. — T. C. Henningek, 
Markham, Texas. One of the principal objects 
of the invention is to provide an attachment 
for threshing-machines through the medium of 
which grain or other cereals may be taken 
directly from the machine and the lighter or 
inferior particles separated therefrom and the 
heavier or superior particles thereof delivered 
or loaded into bags or other receptacles there- 
for. 



Of General Interest. 

LATHING SYSTEM.— E. NlDDS, New York, 
N. Y. The invention pertains to lathing sys- 
tems and more particularly to those employ- 
ing metal. Its principal objects are to pro- 
vide a convenient lath and to furnish a simple 
and strong construction. The system elimi- 
nates all auxiliary securing means either for 
the laths or bars. The invention is equally 
applicable to segmental arches as to ceilings. 
In fact, the arrangements in which it may be 
used are limited only to the capabilities of 
bending the bars and conforming the lathing. 

WINDOW FRAME AND SASH.— R. F. 
Nichols, Oakland, Cal. One purpose of this 
improvement is the provision of such a con- 
struction of window-frame that the window- 
sashes may be singly or collectively swung 
within the frame a sufficient distance to en- 
able the outer faces of their panes to be 
cleaned without the operator leaving the room 
or leaning from the window. 

CONNECTING DEVICE FOR WHEEL-FEL- 
LIES. — J. R. Hughes, Chama, New Mexico 
Ter. In the form of the improvements in this 
invention a specially-constructed device is em- 
ployed for the adjacent ends of the sections of 
the felly or wheel-rim, comprising complemen- 
tary ferrules or caps, each of special construc- 
tion, and co-operating with the other in the 
production of a close joint between the sec- 
tions, which is highly resistive to strains from 
all directions, besides preventing splitting of 
the sections. 

GARMENT-SUPPORTER.— H. P. Coulter, 
Philadelphia, Pa. In this instance the inven- 
tion pertains to improvements in devices for 
attaching suspenders and drawers to trousers, 
the object being to provide a fastener to be 
used in place of the usual buttons, the device 
being so constructed that it may be easily and 
conveniently secured in position. 

COLLAR-SUPPORTER. — Marguerite Con- 
nell, New York, N. Y. This supporter for 
lace collars or collars made from thin material 
is simple and economic of construction and 
capable of being expeditiously and conveniently 
applied to the collar or removed when the 
collar is to be washed. It w.ill hold the most 
flimsy collar in an upright position, but will 
not cause discomfort to the wearer, injure the 
collar, or be visible when the collar is worn, 
even though considerable open-work is a fea- 
ture of the collar. 



played. The apparatus though separable from 
the table upon which it is mounted is adapted 
to be knocked down into compact shape for 
storing away. 

Pertaining to Vehicles. 

VEHICLE BRAKE.— J. W. Smith, Con- 
gress, Arizona Ter. The invention refers to 
improvements in brakes for vehicles, such as 
road-wagons, trucks, and the like, the object 
being to provide a brake of simple construc- 
tion, that may be easily adjusted to a vehicle, 
that may be readily applied by suitable pres- 
sure to the rear wheels, and having no parts 
liable to get out of order. 

WAGON-TOP.— .7. Pohlig, New Orleans, La. 
There is provision in this invention for a sim- 
ple and convenient means for operating and 
adjusting side curtains to serve as sunshades 
or to entirely close the sides, the operating de- 
vices being so constructed as to be readily at- 
tached to any form of delivery or similar 
wagon. 

VALVE. — A. L. Moss, Sandusky, Ohio. 
This new valve is more especially designed as 
a controller-valve or check-valve, for control- 
ling the passage of compressed air or other 
fluid, and when closed being capable of hold- 
ing a fluid pressure exceeding, say, sixty or 
seventy pounds, for a long period and without 
danger of leakage, thus rendering the valve ex- 
ceedingly efficient for use in pneumatic sand- 
ing devices for automobiles and the like as 
shown and described in Letters Patent of the 
United States recently granted to Mr. Moss. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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Business and Personal Olants. 



READ THIS COLUMN CAREFULLY.— You will 
find inquiries for certain classes of articles numbered 
in consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. In 
every case it is necessary to give the 
number of the inquiry. 

MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 8120,-For address of tie D. S. Cut- 
lery Co. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 8121.— For manufacturers of a sol- 
dering iron with the gasoline tank in the handle. 



Ober Mfg. Co.. 10 Bell St. 



Hardware. 

COMBINATION-TOOL.— J. P. McGinnitt, 
New York, N. Y., and E. £1. Winkler, Krebs, 
Indian Ter. The purpose of this improvement 
is to simplify the construction of a combina- 
tion-tool, especially one which combines the 
functions of a brace and a wrench ; and a 
special object is the provision of means for 
securing the handle of the brace to the spindle 
thereof when the handle is being used in con- 
nection with the wrench. 



Pertaining to Recreation. 

AMUSEMENT APPARATUS.— C. D. Bun- 
nell, New York, N. Y. It is sought in this 
improvement to provide a wheel with certain 
peculiarly-arranged elements, causing a car or 
other vehicle to be raised by the rotation of 
the wheel from the bottom periphery thereof 
upward to its center and thence by means of 
a switch to have its movement reversed and 
gradually lowered from its center back to the 
lower periphery of the wheel, which operation 
is carried on solely by the rotation of the 
wheel and coaction of said peculiar elements 
with the car or other vehicle referred to. 

GAME APPARATUS. — W. Sandbekg, Chi 
cago, 111. The invention refers to game appa- 
ratus, its principal objects being to provide an 
entertaining game in which the ball is deliv- 
ered from a chute and directed in transit over 
a ribbon against pieces or ten pins placed in 
position on a support, in the successful play- 
ing of which considerable skill may be dis- 



Handle & Spoke Mchy. 
Chagrin Falls. O. 

Inquiry No. 8l'2'.£.— Wanted, manufacturers of 
rotary, gas, gasoline and oil engines and turbines. 

I sell patents. To buy, or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 

Inquiry No. 8123.- For manufacturers of ma- 
chinery that, grinds leather scraps into a pulp ; also 
manufacturers of leather door knobs. 

Metal Novelty Works Co., manufacturers of all kinds 
of light Metal Goods, Dies and Metal Stampings our 
Specialty. 4.S-4-7 S. Canal Street, Chicago. 

Inquiry No. 81*i4.— For manufacturers of small 
screws and nuts, such as used in scissors and shears. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Machine Company. 
Foot of East 138th Street, New York. 

Inquiry No. 8125.— For manufacturers of an in- 
strument called the Automatic Telegraph Transmit- 
ter. 

Manufacturers of patent articles, dies, metal 
stamping, screw machine work, hardware specialties, 
machinery tools, and wood fiber products. Quadriga 
Manufacturing Company, 18 South Canal St., Chicago. 

Inquiry No. 8126.— For manufacturers of a ma- 
chine for moving sand and shavings. 

Automobile experts are in constant demand at high 
salaries. Our seven weeks' course is the mast thorough 
and practical, fitting men to drive, handle and repair. 
Day and evening classes. Special course for owners. 
New York School of Automobile Engineers, 146 West 
otith Street. New York. 

Inquiry No. 8127.— For manufacturers of posi- 
tive rotary air compressors, delivering from one to five 
pounds pressure. 

Wanted.— The partial services of several men who 
have facilities forobserving, and ability to comprehend 
the performance and good features of different auto- 
mobiles. The work will occupy little time, and be 
chiefly in the nature of correspondence. Address 
Thomas B. Jeffery & Company, 
Kenosha. Wis. Department of Construction. 

Inquiry No. 8128. -For manufacturers of clock 
systems, consisting of one master clock controlling any 
numberof secondary clocks. 

Inquiry No. 8129.— For manufacturers of novel- 
ties and specialties suitable for selling to canvassing 
agents 

Inquiry No. 8130. — For manufacturer of Edi- 
son's patent electric rat trap. 

Inquiry No. 8131.— For manufacturers of repairs 
for the Curtis & Mitchell foot power printing presses. 

Inquiry No. 81 U2.— For manufacturers of a cheap 
substitute for celluloid. 

Inquiry No. 8133. — For manufacturers of dairy 
machinery for making butter and cheese, capacity 10,000 
liters of milk. 

Inquiry No. 8134.— For parties installing incuba- 
tors of different, sizes, capacity %, 5 and 10,000 chickens. 

Inquiry No. 8135«— For parties installing large 
drying chambers of the most perfect kind for drying 
fruits, with a capacity for a very large number of 
fruits. 

Inquiry No. 813G.— For manufacturers of grind- 
ing mills for preparing flour, barley, oats, malt, peas, 
lentils, beans, maize, etc. 

Inquiry No. 8137.— For manufacturers of small 
looms and mechanical spinning machinery for prepar- 
ing silk fabrics, etc. 

Inquiry No. 8138.— For manufacturers of small 
looms and mechanical spinning machinery for prepar 
ing hemp, jute, linen, ramie, etc. 

Inquiry No. 81 39.— For parties installing machin- 
ery on a large scule for preserving fruits and vepe- 
tables, such as asparagus, tomatoes, green peas, peach- 
es, pears, apples, grapes, etc. 

Inquiry No. 8140.— For parties installing machin- 
ery for drawing oil from peanuts, almonds, olives etc. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This Is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or In this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration: 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(9991) R. W. asks for a rough method 
of estimating the horse-power of a steam en- 
gine. A. Multiply the square of the diameter 
of the cylinder in inches by 0.7854, and this 
product by the mean engine pressure, and the 
last product by the piston travel in feet per 
minute. Divide the last product by 33,000 
for the indicated horse-power. In the absence 
of logarithmic formula? or expansion table, 
multiply the boiler pressure for % cut-off by 
0.91, for y 2 cut-off by 0.85, % cut-off by 0.75 
3-10 cut-off by 0.68. This will give the mean 
engine pressure per square inch near enough 
for ordinary practice, for steam pressures be- 
tween 60 and 100 pounds, always remembering 
that the piston travel is twice the stroke mul- 
tiplied by the number of revolutions per min- 
ute. 

(9992) B. J. W. asks for information 
concerning India-rubber production. A. India 
rubber is the product of many euphorbiaceous 
plants. We get most of it from the Brazils 
and Central America. In Brazil it is obtained 
from the Siphonia elastica, which grows to a 
height of between fifty to sixty feet, and in 
Central America it is obtained from Castilloa 
elastica. Most of that -we now use comes from 
Central America, where the juice is simply 
collected into cups, from incisions made in the 
bark. To coagulate the milky juice and con- 
vert it into rubber fit for exportation, the 
juice of a vine called achuca is mixed with it, 
and so powerful isjts action that five or six 
minutes is sufficient to produce coagulation. 
The Brazilian method slightly differs. The 
juice is first collected in clay bowls, it is then 
smeared over various shaped molds, made also 
in clay and taking the form of bottles, balls, 
spindles, etc. Successive coats are laid on, 
each one having previously been allowed to 
thoroughly dry, either in the sun or the smoke 
of a fire, which blackens it. When a suffi- 
cient thickness is obtained, the clay is washed 
out, leaving the India rubber ready for ex- 
portation. The trees yield twenty or thirty 
gallons of juice, and when we consider that 
each gallon will produce two pounds of market 
India rubber, the harvest is not so bad. Other 
trees producing caoutchouc are Siphonia 
brasiliensis, S. lutea and 8. brevifolia. 

(9993) H. B. asks for a formula for 
insulating material. A. Linseed oil, 2 parts ; 
cotton seed oil, 1 part; heavy petroleum, 2 
parts ; light coal tar, 2 parts ; Venice turpen- 
tine, y 2 part ; spirits of turpentine, 1 part ; 
gutta percha, 1-6 part; sulphur, 2 parts; 
heat the oils separately to about 300 deg. F. ; 
cool to 240 deg., and mix in the other ma- 
terials, the sulphur last. Heat to 300 deg. 
P., for about an hour or until the mixture be- 
comes pasty, and on cooling is soft and elastic. 

( 9994 ) M. D. says : I have lately 
bought a slide rule, and not knowing how it 
works I thought you could explain its opera 
tion. A. The slide rule is a graphical loga 
rithm table. If you understand the use of 
logarithms, you ought to be able to work out 
the principles of the slide rule. ■;. When we 
wish to multiply two numbers, we add to- 
gether their logarithms and find the number 
corresponding to the sum. Thus if we wish 
to multiply 4 by 1 5/10, we add together 



1 


js a- — |^ 


■<—d- 

n-0-> 


5 


2 \ 


: e 

k e 


A 5 ( 
> 


It 


i ( 



on the slide rule the distances a and b. The 
sum is c, which corresponds to 6. If we wish 
to multiply 2 by 4, we add together a and d. 
The sum is e, and number corresponding is 8. 
The slide rule takes no account of the deci- 
mal point. The person using it is obliged to 
keep track of this in his head, and add to 
the figures given by the slide rule whatever 
ciphers may be needed to make the decimal 
point come in the right place. For more defi- 
nite information we would refer you to the 
booklets published by the dealers in slide rules. 



NEW BOOKS, ETC. 

Steam Tdebines. Their Development, 
Styles of Build, Construction, and 
Uses. By Wilhelm Gentsch. Trans- 
lated from the German by Arthur R. 
Liddell. New York: Longmans, 
Green & Co., 1906. 8vo.; pp. 375; 637 
figures; 19 plates. Price, $6. 

It is not only the technical men who are 
concerned with the progress and development 
of the steam turbine, but a keen interest is 
also manifested by the general public as well. 
Unfortunately, the majority of works on this 
subject, by reason of their free use of mathe- 
matics and technical terms, are much too 
involved to be of interest to the lay reader. 
It is with the special purpose of meeting the 
needs of the non-technical man that the pres- 
ent volume on steam turbines has been written. 
The work is very complete, every typical tur- 
bine being fully described, but in so simple a 
manner as to be intelligible to all. So com- 
plete is the work, that it will be of great value 
to the specialist as well as to the layman. The 
book opens with a brief historical sketch of the 
steam turbine. The subject is then dealt with 
under the following divisions: Pressure Tur- 
bines ; Velocity Turbines ; and Combined and 
Velocity Turbines. Following this are a num- 
ber of chapters which cover various construc- 
tional details and special features of different 
turbines. Finally, there is a chapter on Steam 
Turbines for Dynamos, another chapter on Tur- 
bine Pumps and Blowers, another on Steam 
Turbines for Land Vehicles, and a final chapter 
on Turbines for Use on Shipboard. 

Concrete-Block Manufacture. Processes 
and Machines. By Harmon Howard 
Rice. New York: John Wiley & Sons, 
1906. 8vo.; pp. 152; 46 half-tone cuts. 
Price, $2 net. 

Notwithstanding the tremendous advances 
which have been made within recent years in 
the concrete industry, the literature on the 
subject is still comparatively limited. This 
book will be welcomed by many interested in 
concrete and its uses as practically the first 
which treats the subject in a comprehensive 
and painstaking manner. The author discusses 
concrete, cement, aggregates, water, and other 
ingredients for blocks, and explains the meth- 
ods of proportioning and mixing them. Other 
phases of the question, such as general proc- 
esses of manufacture, are given due weight in 
various chapters. However, the book un- 
fortunately does not state in a sufficiently 
definite manner that the entire industry is at 
present in a rather formative condition, that 
almost all <of the questions involved are still 
open to discussion, and that many diverse 
opinions are held by different experts. 

Marine Boilers. Their Construction and 
Working, Dealing More Especially 
With Tubulous Boilers. Based on the 
Work of L. E. Bertin, late Chief Con- 
structor of the French Navy. Trans- 
lated and edited by L. S. Robertson. 
New York: D. Van Nostrand Com- 
pany, 1906. 8vo.; pp. 658; 350 illus- 
trations. Price, $5. 

Notwithstanding the large number of really 
excellent books covering the subject of the 
marine boiler at present available, this volume 
can be incorporated with advantage in any 
technical library. M. Bertin's recognized 
standing as a naval engineer, both here and 
abroad, would alone be sufficient to command 
consideration for his work ; but the intrinsic 
value of the book itself really makes this un- 
necessary. The marine boiler is treated in the 
greatest detail ; and while mathematical dis- 
cussions are avoided as far as possible, this 
is not done at the expense of the theoretical 
side of the subject. The illustrations are up- 
to-date, and will be found of great value in the 
perusal of the text. 

Shaft Governors. By W. Trinks, M.E., 
and C. Housum. New York: D. Van 
Nostrand Company, 1906. 32mo.; pp. 
97. Price, 50 cents. 

Notwithstanding the extensive use of the 
shaft governor for nearly a quarter of a cen- 
tury, the discussions in technical literature of 
this very useful mechanism are altogether too 
limited. The book is really the result of col- 
lections of notes and rules used by the authors 
in the design and adjustment of engines, and it 
relates to the statics of shaft governing alone. 
The volume does not completely fill the want 
in various text-books on engine design, as far 
as shaft governors are concerned, but students 
and engineers in practice will find many valu- 
able suggestions within its pages. A revised 
and enlarged edition would seem advisable ; for 
not only is the space too limited, but there are 
numerous typographical errors to be corrected. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

May 22, 1 906. 

AND BACH BEARING THAT DATE 
[See note at end of list about copies of these patents.] 



Advertising apparatus, Walton & Rogers.... 821,146 
Air compressor and the like, A. J. Lavoie.. 821,299 
Alcohol burner, J. H. Brest 821,406 
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Alloy, copper, G. Chaudoir, Jr 820,854 

Amalgamator, A. G. Macd-tmell 821,108 

Amusement apparatus, 'jT. A. & T. H. 

Fulton 821,400 

Armature winding, O. P. Steinmetz 820,997 

Automobile, E. P. Brewer 821,154 

Baby jumper, J. M. Nunamaker 821,116 

Back pedaling brake, A. P. Morrow 821,522 

Radge, N. Stafford 821,547 

Bag clasp, W. H. Slattery 821,318 

Bag holder, E. A. Hale 821,237 

Baking pan, E. Katzinger 821,104 

Balance, automatic electrical, W. Dworzyn- 

sld 821,475 

Balanced engine, H. L. Towle 821,553 

Haling apparatus, F. P. Ellis 821,405 

Banjo dulcet attachment, N. Howard 821,404 

Barge, steel, M. G. Hilpert 820,974 

Barrel heater, Holmes & Beugler 821,591 

Busket, H. O. Wilcox 821,010,821,074 

Batt.erv. See Storage battery. 

Bearing, ball, J. N. Petersen 821,057 

Bearing, ball, R. Conrad 821,461 

Bearing, end thrust, J. A. Perkins 820,986 

Bearing for rock drills, T. E. Adams 821,325 

Bearing, roller, T. M. Worrell 821,322 

Bedstead, P. R. Brown 820,051 

Bedsteads, caster socket for metallic, W. C. 

Fischer 821,585 

Bee feeder, M. Kegerreis 821,216 

Beer glass tray, F. Voss 821,208 

Hell, conveyer, G. <:. Plummer 821,121 

Belt coupling, R. Cannan 821,086 

Belt shifter, E. A. Muller 821,181 

Benzoyl succinyl peroxid and making same, 

A. C. Houghton 821,291 

Bicycle driving mechanism, chainless, J. S. 

Copcland 821,340 

Billiard table, leveling and holding device, 

J. C. Dozier 821,225 

Binder, temporary, F. W. Reindel, reissue. 12,489 

Binding post, electric, W. E. Dow 821,029 

Block, A. B. Tarbox 820,01)9 

Blowpipe, C. Picard 821,188 

Boat, submarine, E. Niohoff 821,595 

Boiler tube cleaner, 0. L. Oharvat 821,087 

Bolster, body, T. M. Gallagher, reissue.... 12,486 

Bolt retaining device, D. S. Kohler 821,297 

Hook trimmer, A. Bredenberg 821,080 

Boot and shoe cleaner, F. L. Rolph 821,103 

Bottle, J. W. McGowan 821,114 

Bottle, E. W. Austen 821,079 

Bottle closure, O. Hammer 821,488 

Bottle, non-refillable, Gheen & Maucher... 820,966 

Bottle, non-reiillable, J. P. Stendebach . . . . 821,598 
Bottle or similar washing apparatus, O. 

Vogel 821,005 

Bottle stopper, II. Bogelmann 821,456 

Bowling alley pin setter, J. O. Backus 821,276 

Box, P. H. l.arkin 821,208 

Bracelet, F. Fetting 820,063 

Brake, R. L. Alcorn 821,211 

Brake shoe, W. P. Taylor 821,000 

Brake shoe, Cordrey & Brady 821,462 

Branding machine for casks, eases, and the 

like, J. Ingle 821,039 

Bricks, etc., device 'for cutting ani setting, 

F Beyer 821,453 

Bridle kit, P. H. Flynn 821,033 

Brush, W. H. Bennett 821,078 

Brush, folding, M. H. Tupper 821,320 

Buckle, L. M. Kenton 821,170 

Building block lifter, molded, A. M. Balzcr 820,046 
Building material, composition, Z. B. Tay- 
lor' 821,550 

Cabinet, T. A. Ferris 821,350 

Cabinet, kitchen, Hurt & Craig 821,167 

Cabinet, kitchen, O. Goodwin 821,481 

Cam, sectional, J. J. Hervey 821,038 

Cameras, telescopes, and other scientific in- 

stiuments, stand for photographic, W. 

Butler 821,335 

Cannon, E. J. Blood 821,331 

Car bumper, pneumatic concrete steel, T. 

McCormick 821,524 

Car conductor, electric, F. L. Sessions.... 821,317 

Car construction, E. M. Erb 820,061 

Cat- construction, J. C. Herrmann 821,190 

Car, convertible. J. K. Cothcrn 821,464 

Car coupling, .1. W. Robertson 821,539 

Car coupling, automatic, E. King 821,505 

Car coupling unlocking means, C. H. Toin- 

linson 821,204 

Car draw bar centering device, railway, T. 

R. Brown 821,081, 821.085 

Car, dump, S. Otis 821,528 

Car fender, H. Ekrem 821,340 

Cars, gate opening mechanism for railway, 

W. S. Wright 821,273 

Cars, traction increasing device for street, 

H. H. Fox I 821,352 

Carbid feeder, O. M. Brauer 821,332 

Carbureter, P. H. Rrennan 821,081 

Carousal, water, Pusterla & Testi 821,060 

Carriage spring, child's, W. Diemer 821,172 

Case. Sec Display case. 

Casement for swinging closures, tight and 

noiseless, S. W. Funk 821.353 

Cash carrier apparatus, I). E. Cliisui 820,955 

Cement, armored, I'. Zucco 821,509 

Cement burial vault, G. B. Okey 821,185 

Chair guard, I. linger 821,388 

Chair iron, J. E. Gilson 821,034 

Channel pins, machine lor manufacturing, 

II. H. Vauglnin 821,556 

Cheeking or unchecking device, C. J. Cas- 

tern', Jr 821,216 

Cheese cutter, A. C. La May 821,175 

('loose, making, Busldst & Mutter 821,334 

Cigar bunching machine, A. Gordon 820,968 

Cigar tip cutter, E. Walker, reissue 12,487 

Circuit breaker, E. W. Gough 821,586 

Clevis, H. Kruse 821,511 

Clock, self-winding electric, B. Tropp 821.140 

Clutch, J. Y. Evans 821,091 

Clutch, I<\ M. Ashley 821,212 

Clutch, magnetic, II H. Cutler 821,020, 821,022 

Clutch, magnetic, G. A. Damon 821,024 

Clutch mechanism, B. J. Abbott 821,570 

Coffee percolator, A. A. Warner 821,445 

Collar for personal wear. J. & J. Thompson 821,443 

Collar stand or support, W. Delf 821,026 

Concrete brick machine, G. W. Dy Annan.. 821,031 
Concrete walls, means for constructing, C. 

H. Bcllars 821,277 

Contact substances used for catalytic ac- 
tion, treating, I. Kitsee 821,042 

Control system, multiple unit, Harding & 

Clark* 821,287 

Cooler, J. O. Daughtry 821 ,469 

Cooling apparatus, D. M. Livingston 821.422 

Cooling tower. Wheeler & Pratt 821,561 

Copper and other values from certain ores, 

recovering, T. J. Lovett 821,516 

Core drill, J. M. Smith, et al 821,130 

Corn turner, J. Moran 821,369 

Corset, bathing, K. Hatch 820,972 

Cotton, ginning, G. A. Lowrv 821,423 

Couch, M. J. Buckley 821,333 

Cow tail fastener, G. H. & E. C. Coit 821,222 

Crane, hoisting, M. F. Berry 821,399 

Crane, overhead traveling, C. L. Taylor.... 821,136 
Cream separator, centrifugal, Z. I.. Trues- 

dell 821,554 

Crushing or pulverizing apparatus, W. Kitto 821,421 

Cultivator, W. L. Paul 821,119 

Cultivator, G. W. & C. E. Goss 821,235 

Cultivator, straddle row. A. C. Walter 821,145 

Cultivator, sulky, E. R. Brookbank 821,083 

Currycomb, J. Q. & J. M. Adams 821,075 

Curtain rod, T. C. Richards 821,377 

Cyanogen compounds, production of. C. 

Bosch 821 ,457 

Hamper, C. L. Wagandt 821,209 

Dash pot, S. P. Wilbur 821,073 

Dash pet, time limit, W. B. Potter 821,431 

Dehorning gate, M. H. Bidwell 821,454 

Debating machine, R. Dcrdeyn 820,957 

Dental swaging apparatus, V. L. Argall.... 821,150 

Dish washing apparatus, C. B. Miller 821,250 

Dish washing machine, Kitchell & Swanson 821,105 

Display case, J. E. Allison 821,573 

Display device, G. R. Steinhauser 821,067 

Display device, F. F. Hough 821,242 

Display device, rotatable, M. Ilerskovitz. . . 821,240 

Display rack. J. D. Walsh 821,144 

Distillery slop and making same, desic- 
cated, G. F. Ahlers 821,320 

Distilling coals and other hydroearbonace- 

ous substances, apparatus for, II. 

Wurtz 821,323 

Dock, floating, Mehlhorn & von Klitzing... 821,110 

Door opening mechanism, C. A. Bell 820,9491 



Door or panel for lockers, metallic, R. W. 

Jefferis 821,102 

Door, window, and the like, W. W. Tay- 
lor 821,201 

Douche apparatus, C. P. T. Roux 821,259 

Draft equalizer, H. T. Railsback 821,433 

Drawer and the like, sheet metal, I. II. 

Athey 821,578 

Drawer for filing cabinets, drop front, I. H. 

Athey 821,577 

Drawers and the like, construction of, I. 

H. Athey 821,576 

Drawing roll, C. Mills 820,982 

Dresser reel tension device, A. B. Taplin.. 821,549 

Drill. See Cote drill. 

Drill for drilling holes in rock or the like, 

J. H. Thomas 821,202 

Drilling attachment, automatic chain feed, 

J. S. Dikeman 821,473 

Drilling, reaming, and broaching, jig for, 

W. II. Froggatt, Jr. 820,965 

Drinking fountain, B. F. House 821,493 

Duster, feather, J. E. Snevely 821,131 

Dye and making same, blue sulfur, C. 

Ris 821,378 

Dye and making same, rhodamin, II. A. 

Bernthsen 821,452 

Easel, C. T. Springman 821,132 

Electric conductors, composition of matter 

for, W. G. Clark 821,017 

Electric machine, dynamo, F. Sieber 821,064 

Electric machine, dynamo, It. Lundel] 821,249 

Electric machines and the like, brush holder 

for dynamo, Speirs & Frith 821,197 

Electric switches, system and apparatus for 

operating, H. P. Ball 821 ,077 

Electrical step-hy-stcp controller, H. II. 

Cutler 821,021 

Electrically operated fountain, A. D. 

Southam 820,900 

Electromagnets, retarding device fin-, ]'. 

Kennedy 821,504 

Elevators, tumbler for bucket, .1. H. Gray. 821,163 

Embossing press, A. Bredenberg 821,070 

End gate ani lifting jack, combined, O. 

Bucklln 821,458 

Engines, actuating gear for traction, F. T. 

Flinchbaugh 821,477 

Engines, automatic steering device for trac- 
tion, E. F. Piper 821,253 

engines, device for facilitating the remov- 
al of valves from valve boxes of inter- 
nal combustion, G. J. E. Alphandery . . 821,140 
Engines, relief for explosive gas, P. P. G. 

Hall, Jr 821,410 

Envelop, Gregg & Williams 821,484 

Envelop feeding, moistening, and sealing ma- 
chine, automatic. J. Johnston 821,501 

Envelop machine folding mechanism, B. 

Pahlitzsch 821,520 

Excavating apparatus, P. H. White 821,271 

Excavating machine, J. Helm 821,413 

Exercising apparatus for children. 8. E. 

Wiltse 821,301 

Explosive engine, J. M. Morrison 821,370 

Fastener, F. R. White 821,006,821.007 

Fence, C. E. Frizzell 821 ,2.32 

Fence machine, wire, I. N. Morford 821,112 

Fence post, C. C. Dolan 821,474 

Fence post, W. M. Perkins 821,535 

Fertilizer distributer, Hamilton & Linker. 821,485 

Fiber cleaning machine, W. A. Adams.... 821,571 
Fiber reducing machine, H. S. Albrecht, 

821,447, 821,448 

File cabinet, I. H. Athcv 821,575 

Filling machine, F. M. Peters 821,186 

Filter, F. K. Kreutz 821,173 

Filter, F. B. Hinkson 821,360 

Filter, S. B . Stewart 821,442 

Filter bed cleaning apparatus, H. W. Blais- 

dell, reissue 12,488 

Filter, water, A. G. Shcak 821,194 

Fire alarm, automatic, J. W. Griffin 821,098 

Fire alarm system, Beane & Bennett 821,581 

Fire hydrant, R. M. Pringle 821,101 

Firearms, telescopic sight for, A. Swasey. 820,998 

Fish hook, W. A. Scott 821,544 

Floor scraper, A. O. Nordnuist 821,525 

Flooring, stable, A. G. Hupfel 821,417 

Fluid pressure regulator. A. Andrews.... 821,574 
Fluids in cities, controller for distribution 

of, F. J. Foveaux 821,160 

Flush tank operating device, B. O. Tilden. 821,002 

Flushing apparatus, C. H. Colvin 821,282 

Flying machine, O. & W. Wright 821,393 

Folding seat and step, C. N. Hazelton . . . . 820,973 

Force feed lubricator, c. W. Manzel 820,979 

Forging machine, T. C. Prouty 821,050 

Fruit for transportation, means to cure, 

J. P. Triolo 821,205 

Furniture attachment, J. C. Condo 821,338 

Furniture, combination, J. Fedran 821,349 

Game, E. H. Enos 821,476 

Game apparatus, C. A. Miller 821,111 

Game apparatus, Fatkin & Ertzman 821,348 

Game, card, J. G. A. Fortier 821,229 

Garbage can, I. Ilirsohn 821,241 

Garment clasp, J. P. Croasdale 821,466 

Garment supporters, friction slide for, A. 

Abizaid 821 ,01 1 

Gas and steam engine, II. B. Nicodemus.. 821.373 

Gas apparatus, H. Y. B. Duff 820,959 

Gas apparatus, acetylene, E. M. Rosenbluth 821,540 

Gas cleaner, P. Meehan 821 ,425 

Gas generating apparatus, H. B. Rouse... 821.258 

Gas generator, acetylene, J. R. Shirreffs.. 820,993 

Gas making apparatus, L. P. Lowe 821,591 

Gear, changeable, Lipe & Brown 821,248 

Gin saw cleaner, cotton, J. N. Wiggs 821,446 

Glass cylinders, apparatus for the manufac- 
ture of, J. Forster 821,478 

class cylinders, device for capping off, II. 

F. Hitner 821 .301 

Glass shade, decorative, O. A. Mygatt.... 821,308 

Glove fastener, F. It. White 821,008 

Goods delivering receptacle, J. II. Russell. 821,541 

Governor, R. Conrader 821. 157 

Governor, engine, C. Grant 821.286 

Governors, oil brake for speed, M. Ilae- 

borlein 821,359 

Grading machine attachment, W. E. Leigh- 
ton 821,513 

Grain shocking machine, automatic, Schmidt 

& Champcau 821,542 

Granular or comminuted nature, apparatus 
for moving and mining material of a, 

A. McDougall 821,372 

Grass killing composition, C. M. Hulsey.. 821,244 

Grate, water cooled. A. E. Johnson 821,500 

Grip device, intermittent, D. E. Lyman.. 821,301 

Gun trigger mechanism, K. Voller 821,557 

Guns, singh; trigger mechanism for, G. B. 

Osterhout 821,118 

Hammer, drop, E. W. Merrill, Jr 821,303 

Hand wheel, H. J. Wiegand 821,272 

Harmonica, H. Hohner 821,492 

Hat blocking machine, C. Eickeme.ver 821,284 

Headlight, adjustable, F. C. Lyon 821,047 

Heater. S. D. Watson 821,209 

High chair, I. linger 821,387 

Hinge, H. N. Backus 821,012 

Hinge, multiple stay, W. M. Smith 820,995 

Hoisting bucket. A. D. Mosby 821,523 

Hoop driving machine, barrel, E. Holmes, 

et al 821,362 

Horse trainer, S. B. Arthurs 821,395 

Horseshoe, G. B. Paul 821,530 

Horseshoe calk, O. J. Hennebeul 821,411 

Hose supporter loop, I. B. Kleinert 821,100 

Hydrocarbon burner, W. Kemp 821,410 

Incubator, C. E. Adair 821.324 

Induction motor, B. G. Lamme 821,044 

Inhaling apparatus, T. H. Gebauer 821,354 

Insulator, T. Carter 821,401 

Ironing wax pad. G. Peetz 821,532 

Jack, J. W. Hearn 821,239 

Jar closure, C. C. Parker 821,590 

Jewel pin and pallet stone setter, O. O. 

Aune 821,390 

Journal and lubricator, combined, J. W. 

Barlow 821,450 

Journal lubricator, G. Tibbctt 821,203 

Ladders and the like, bracket for step, J. 

Jackson 821,498 

Lamp, acetylene gas generating, F. E. Bald- 
win ,821.580 

Lamp burner, G. Kerr 821,171 

Lamp, electric, J. T. H. Dempster 821,470 

Lamp, incandescent electric. H. C. Parker 821,050 

Lamp, vehicle. T. ,T. Corcoran 821,224 

Latch, gate, M. I. Jackson 821,363 

Lathe, turret. C. J. I'orsberg 821,351 

Leaf holder, H. V. Wagoner 821,142 




Foo* and 
Power 
Screw Cutting 



"Star" 
Lathes 



Automatic 
Cross 
Feed 



FOR FINE, ACCURATE WORK 

Send for Catalogue B. 

SENECA FALLS MFG. CO. 

695 Water Street, 
Seneca Falls, N.Y., U.S. A. 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0. 



Ennt anrl Dnuioi- and Turret loathes, Plau- 
rUUl dnil rUWer ers, Shapers, and Drill Presses. 
SHEPARD LATHE CO.. 133 W. 2d St. Cincinnati, O. 



I^ieClipperCup 

VW* Its triangular shape prevents 
entangling and gives three times 
the capacity of any otber Clip for 
attaching papers together. 

Best & Cheapest. All Stationers. 

(UJPPKR MFG. CO., 
401 West 124th St., New York, U.S.A. 

For free samples and information write to us. 




Manufacturers should investigate the 

B. F. BARNES MACHINE TOOLS 

before placing orders. The Tool here 
illustrated is our 20-inch Brill, and we 
have many other sizes to make a very 
complete line, including Multiple Spin- 
dle Drills. If interested in the latest 
Tools for reducing costs of production, 
let us tell you what we have. Ask for 
Catalog S. 

B. F. BARNES CO. Rockford, III. 

European Branch 
149 Queen Victoria St., London, E. C. 



MICTION DISK DBILL 



FOR LIGHT WORK. 
Has These Great Advantages: 

peed can be instUT>lly_char]ged from to 1600 without 

applied can be graduated 

smallest or largest drills 

in time and great 

•r Drill Catalogue. 

W. F. & JNO. BARNES CO., 

Established 1K72. 

19»9 Ruby Street, - . Rockford. 111. 



The 

stopping or shifting belts, 
to drive, with equal safety, tl 
within its range— a wonderful 
aavingin drill breakage. Jty Send I 




€5 



Q_0 



P. O. Box 1054 



Automatic Machines 

FOR 

FORMING WIRE 

from coil into shapes similar 
to cuts. We can furnish ma- 
chines or goods, as desired. 

ISST Send for Catalogue. 

BLAKE & JOHNSON, 

WATERBURY, CONN. 



BARKER MOTORS 

Reliable.-- VA to 10 H. P-Economical 

Their perfect operation and reli- 
ability are due to common sense 
mechanical ideas and good construc- 
tion. While low in price, they are 
made of best materials with careful 
attention to details. 

C.L. Barker, Norwalk, Conn 





For Either. 



Hand «. Power 



s machine is the regular hand machine sup- 
id with a power base , pinion, countershaft, 
, and can be worked as :u\ ordinary power 
machine or t;dven from its base for use as a 
hand machine. Length «f pipe handled 
easily in small room. I'histrated catalogue 
— price list free on application. 

THE CURTIS & CURTIS CO.. 

6 Garden St., BamGKFOF.T, Conn. 



The Eureka Clip 



The most useful article f?ver invented 
for the purpose, indispensable to Law- 
yers, Editors, Students. Rankers, insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 10(1 for 25c. 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
ot>rice. Samplecard, bv mail, free. Man- 
ufactured by Consolidated Safely 
Pin Co., Box 121, Bloomneld, N. J. 




(Clearing Sale 
'5s!S tIy Typewriters 

We Own and offer an wonderful bargains, ],..(>:: 
typewriters which have been used junI. enough 
Ui put them in perfect adjustment. Keller 
Minn new. Shipped on approval, free ex- 
Visibh Sholcs machines, buiit to'sell for $y» — 
#■15. 
mi containing unparalleled list of splendid 
ter bargains. Send for it to-day. 

Rockwell-Barnes Co., 1059 Baldwin Bldg., Chicago, III. 




How To Increase 

Your Business 




R15AD carefully, every 
week, the Business 
and Personal Wants 

column in the 

Scientific American 

Tliis week it will be found 
on page 461. 

Some week you will be 
likely to find an inquiry 
for something that you 
manufacture or deal in. 
A prompt reply may bring 
an order. 
Watch it Carefully 




Leather, nil dressing for, II. Schowalter. . 821,260 
Leather scarfing machine, Holmes & Allen. 820,975 
Letters or other papers, receptacle for, W. 

A. Cooke, Jr 821,010 

Lifter. See Building block lifter. 

Lifter, J. E. Chenet 821,088 

Lifting jack and wire stretcher, A. F. Wil- 
son 821,505 

Linotype machine, P. E. Kent 821,200 

Linotype machine attachment, Day & Hub- 

bard 821,342 

Liquid actuating apparatus, R. Conrader.. 821,330 

Liquid distributer, L. Perotti 820,987 

Liquid purifier, C Tuckficld 821,207 

Loader anil unloader, M. Hudgens 821,243 

Lock, V. F. Wallin 821,210 

Lock, R. Dario 821,283 

Locomotive exhaust mechanism, Conolly & 

Herron 821,402 

Log loader, (). Uhcverlield 821,080 

Loom, P. E. Victory 821,600 

Loom multiplier mechanism, T. P. Walsh. 821,321 
Loom picker sticks, lug strap fastener for, 

G. H. Prescott 821,058 

Looms, filling exhaustion indicating mechan- 
ism for, C. P. Roper 821,123 

Lubricating device, D. S. Seymour 821,003 

Lubricating device, W. H. Procter 821,432 

Lubricating mechanism, N. A. Christensen. 821,582 
Lubricating the barrel wheel bearings of 
barrel jig mills, apparatus for, E. H. 

Glanzberg 82 1 ,234 

Lubricator, L. G. M. West 821,072 

Lubricator, T. L. & T. J. Sturtevant 821,266 

Machines and parts thereof, connection for, 

H. Dock 821,027 

Mail box, O. F. Smith 821,440 

Mail chute, F. E. Anderson 821,275 

Manure from peat, producing, C. H. J. Van 

Haetten 821,555 

Marker, land, B. L. Brillhart 821,082 

Marker, land, J. C. Liston 821,178 

Massage and vibrator machine, electric, 8. 

W. Moon 821,180 

Match receptacle and igniter, combined, W. 

Chatcr 820,053 

Measuring instrument, electrical, W. E. 

Laird 820,078 

Measuring instrument, electrical, A. H. 

Hoyt 821,202 

Meat chopper, H. C. Sander 820,090 

Medical instrument, K. A. Bode 820,050 

Medicine distributer, C. L. Wells 821,380 

Merry-go-round museum, J. L. Tidd 821,138 

Metal working machine, automatic electric, 

Rietzel & Barstow 821,001 

Metallic tie, C. Horrell 821,166 

Milling tool, S. Horr 821,200 

Miters and octagons, implement for laying 

out, P. L. Fox 821,004 

Mixing machine, Swanson & Boyle 821,207 

Molding machine, G. P. White 821,270 

Molten baths, apparatus for drawing arti- 
cles from, G. H. Harvey 820,071 

Mop holder for brooms, J. F. Doebler, Jr.. 821,344 
Motor reverser, automatic, G. H. Whitting- 

ham 821,009 

Multiple cylinder engine, H. E. Smallbone. 821,540 
Musical instruments, mounting for keys of, 

C. Pekat 821,533 

Musical instruments, pneumatic action for, 

F. W. Wood 821,568 

Nail or screw for securing corrugated iron, 

J. B. Davies 821,025 

Nasal passages, device for treating the, 

B. Baum 820,948 

Necktie, F. L. Hill 821,289 

Nest, W. M. Bunsen 820,952 

Nippers, J. N. Nettleton 821,183 

Nut fastening device, wagon, L. G. Hunt- 
ley 821,407 

Nut tapping or screwing machine, J. M. 

Ralston 821,370 

Nuts, means for the protection of screw, 

P. Fewson 821,2X5 

Oil burner, I. Hollenbach, et al 821,165 

Oil cake, apparatus for reducing hot, A. 

W. French ., 821,095 

Oil on dusty roads, means to sprinkle crude, 

J. F. Blunt 821,152 

Ore separator, A. Perry 82 1 .130 

Oscillating piston engine, J. Rergosen .... 821,398 

Oyster dredging hoist, P. P. G. Hall 821,411 

Packages of interfolded sheets, producing, 

S. Wheeler 821 ,562 

Packing machine, J. B. Cornwall 821,463 

Packing, piston rod, J. H. Hoyer 821,100 

Pail, minnow, S. A. Jones 821,040 

Pans, making, E. Katzinger 820,976 

Paper, watermarking of, W. K. Trotman.. 821,206 
Parchment, manufacturing artiiicial, G. 

Sachsenrodet' 821,434 

I'arer, vegetable, W. F. Jettor 821,103 

Pasteurizer, J. C Miller 820,981 

Percolator, G. E. Savage 821,124 

Percolator, Savage & Chapman 821,125 

Permutation lock, Streeter & Wallis 821,548 

Phase splitter, H. H. Cutler 821,023 

Phonograph. P. Weber 821,071 

Photographs in natural colors, production 

of, J. Szczepanlk 821,200 

Pian» action, repetition, II. Hauser 821,288 

Tiano actions, rail attachment for, F. CJ. 

Billings 821,455 

Pianos, disappearing pedal for automatic, 

M. Clark 821,460 

Picture frame hanger, I,. Feldmann. Jr... 821,150 
Pile driving machine, C. H. R. Scbwarz... 820.092 

Piling, metal. J. J. Harold 820,070 

Pinch bar, E. A. Patterson 820,085 

Pipe and tube coupling, Wilks & Klaiber. 821,564 

Tipe clamp, adjustable, J. J. Merer 821,420 

Pipe coupling ring, W. W. Price. 821 .536 to 821,538 
>ipe holder, conductor, T. N. E. Schebler. 820.001 
Pipe main testing plug, P. J. Coleman.... 821,223 

Plane, cooper's, II. Schneider 821,543 

Planing machinery, J. R. Thomas 821,137 

Planters, marker for corn, L. J. Lindsay. 821,593 

Planting machine, corn, J. S. Berkey 821,451 

Plate press, G. Rowilen 821,380 

Plow, Hamilton & Linker 821,486 

Plow and planter, H. F. Weaver 821,070 

Plow attachment, (',. A. Sehultz 821,128 

Plow draft hitch, gang, R. R. Frey 821,231 

Plow wheel support, S. & J. Moeller 821,520 

Plumb bob and rule, combined, R. McDonald 821,371 
Polishing machine feed mechanism, J. D. 

Walsh 821,143 

Portable bath, D. F. Fowler 821,230 

Postal service, machine for the manufac- 
ture of facing slips for the, J. E. 

Ray 821,122 

Potato bagging machine, G. B. Rehberger 821,314 
Power mechanism, J. C. Dunkelbarger . . . . 821,226 
Power transmitting apparatus, .1. Trainer. 821. (to.". 

Press, A. Marshall 821,517 

Printing press perforating attachment, H. 

Caton 821,217 

Propeller wheel, H. J. Perkins 821.534 

Pulley. J. T. Johnson 821,169 

Pulley, W. M. Rockwood 821,370 

Pump, g;ts. It- Whitaker 821.50:: 

Pump motor, oil, A. J. West 821,147 

Pump motor, oil, W. S. Sherman 821,105 

Pump motor, oil, Sherman & Richardson. 821.100 

Pump rod elamp guide, A. T. Ames 821,274 

Punch and cutter, belt, P. F. Cohen 821,281 

Punch bowl, J. Simms 821,545 

Putty knife and chisel, C. S. Leland 821,176 

Puzzle, B. S. McCain 821,182 

Rack, B. L. Jesscl 821,364 

Rafter gage, V. A. Johndro 821.108 

Rail fastening, G. S. Finkle 821,408 

Rail fastening device, J. L. Dahl 821,467 

Rail joint. E. Killing 821,420 

Rails, device for bridging and uniting, J. 

D. Kneedler, et al 821,508 

Rails, securing means for track, J. D. 

Kneedler 821,500 

Railway cattle guard, N. Smith 821,430 

Railway construction. P. Holmes 821,502 

Railway rail joint support. L. Winans... 821,566 
Railway rail stay, II. H. Sponenburg, 

reissue 12.485 

Railway signal, J. P. Norwood 821,252 

Railway signal, J. B. Lineback 821,515 

Railway switch, B. H. Thorne 821,001 

Railway switch, H. R. Luther 821,424 

Railway switch, frogless, J. E. Canham... 821,010 
Railway switches and signals, apparatus for 

operating and controlling, J. D. Taylor. 821,386 
Railway switching and signaling apparatus, 

J. D. Taylor ...821,388 



June 2, 1906. 



Scientific American. 



463 






David Cummings 



I 

have been 

making 

shoes for 

54 years 



and every week-day for the past half- 
eentury I have studied hard to manu- 
facture the best-wearing and most 
comfortable shoes. I now make the 

Worth 

Cushion Sole Shoe 

and hundreds of men and women tell 
me it's by far the most comfortable shoe 
they ever wore. I make them in up-to- 
date styles for both men and women, 
and really believe that for style, com- 
fort and durability they are unequaled 
by any other shoe. 

It your dealer hasn't them, write for Illustrated 
spring booklet, and I will find a wayto supplyyou 

Send all orders and correspondence to 
TL» Piimminn>« On 40«P U '„»iiii jil on St., 

1 ne uummings uo. b«st«s 




li H. P. MARINE ENGINE 

Engine and Engine Fittings $37.50 
For your Row Boat, Sail limit or Launch 
No cmnki to start — No cams, valves, gears, 
springs or sprockets, Alt working parts in 
full view. We build all sizes Boat Engines. 

DETROIT ENGINE WORKS, 

1425 JEFFERSON AVE. DETROIT, MICH. 



ELECTRIC LAUNCH MOTOR. — THE 

design in this paper is for a motor of unusual simplicity 
of construction, which can easily be built by an amateur 
at small cost. It is intended for a boat of abou^ 24 feet 
over all and 4 feet 6 inches beam, drawing 18 inches, and 
is capable of prnpelling such craft at a speed of 7 miles 
per hour. Illustrated with 21 cuts. See Scientific 
American Supplement, No. 1203. Price 10 cents by 
mail, from this office and from ail newsdealers. 

Clinton, Mich., Dec. 21, 1905. 
BRENNAN MOTOR CO., Syracuse, N. Y. 

Gentlemen :— The 20 H. P. Motor I bought of: you three years 
ago, to rim my ice har- 
vester, is a dandy, 
ts simple, easy to control 
and cne:tp as to fuel. It 

I did my threshing 
with it, running a large 
separator, with blower 
for slacking, and it 
seemed to run with as 
much power, if not 
more, than the large 
steam engine. Crowds 
of people came to see 
the little thing run such, 
a large machine and do 
the work so easily. It 
t««k ahout three hours 
to thresh over 400 bush- 
els of grain and we did 
not stop once. 

Any one wanting a 
i motor will make no 
mistake if they get a 
Brennan. Yours very truly, J. B. HAUSE. 

BRENNAN STANDARD MOTOR 

Mounted with Individual Clutch Gear, also Furnish Sliding Gear 

Transmissson. 

Motors from 6 to 80 Horse Power. 





MSe^ 



Manufactory Established 1761. 

Lead-Colored & Slate Pencils. Rubber ISandlH, 

Erasers Inks, Penholders, Rulers, Water 

Colors, Improved Calculating Rules. 

Send for descriptive Circular S. 

44-60 Ea^st 23d Street, New York, N. Y. 

Grand Prize, Highest Award, St. Louis, 1904. 

Baldwin Recoil Check 

For Automobiles Makes 

"All Roads Ride Alike" 

Saves your car and tires and permits of 
comfortable riding on bumpy roads. Helps 
your springs on smooth roads. Easily at- 
tached to any car. Free Booklet. 

BALDWIN CHAIN & MFG. CO. 
200 Chandler St., Worcester, Mass. 




Picturesque 
New England 



as reached by the 

Boston & Maine Railroad 

is beautifully illustrated 
by the Portfolios entitled 

New England Lakes 
Rivers of New England 
Seashore of New England 
rVountains of New England 
The Charles River to the Hudson 
Picturesque New England (His- 
toric and Miscellaneous) 

Size of illustrations, 4x6 inches. Will be mailed 
upon receipt of six cents for each book. 



POST CARDS 

Set of twenty Post Cards reproducing typical 
New England Scenery in its natural colors, sent 
on receipt of thirty cents. 



Address PASSENGKR DEPARTMENT 

Boston & Maine Railroad, Boston, Mass. 

D. J. Flanders, Gen'l Pass, and Ticket Agt. 



Railway switching and signaling apparatus, 

W. W. Salmon 821,435 

Railway switching and signaling apparatus, 

W. K. Howe 821,495 

Railway tie, Broderick & Siber 821,014 

Railways, rope grip for suspended rope, A. 

W. Kutzer 821,174 

Range, cooking, M. V. Hammaek 821,487 

Rat trap, F. Klousnitzer 821, 366 

Reel, W. E. Wines 821,567 

Reflector, decorated shade, 0. A. Mygatt.. 821,300 
Reflector for artificial lights, compound, O. 

A. Mygatt 821,310 

Reflector for artificial lights, decorative 

shade, O. A. Mygatt 821,307 

Reflector, prismatic, O. A. Mygatt 821,300 

Reflector, prismatic glass, O. A. Mygatt... 821,311 

Refrigerator, W. M. Keith 821,503 

Regenerator or heat exchanging apparatus, 

Maslin & Theryc 821,518 

Rheostat operated by means of compressed 
air, automatically regulated liquid, C. 

de Kando 821,418 

Rifle and shotgun cleaner, B. E. S. Stoeker 821,198 

Rivet, W. P. Bartel 821,397 

Rocker, base, A. H. Ordway 821,055 

Rope drum, T. S. Miller 821,305 

Rosette, J. 0. Tournier 821,444 

Rotary engine, G. E. Anderson 821,449 

Rotary kiln, O. Gerlach 821,355 

Rubber, dissolving and regenerating, P. 

Alexander 821,394 

Rubber nipples and the like, manufactur- 
ing, E. J. Sonn 821 ,066 

Ruler, folding, G. C. Gillespie 821,356 

Sack, G. Leue 821,177 

Saddle adjusting itself automatically in 

two directions, C. Szameitat 821,135 

Sand blast machine, 0. A. P. Hess 821,415 

Sash balance, adjustable, E. M. Erb 820,962 

Sash, doors, etc., fastener for window, 0. 

A. Dahl 821,090 

Sash fastener, window, B. F. Oline 821,337 

Sash lock, window, E. J. Glackin 821,097 

Sash weight, F. 0. Schwedtman 821,316 

Saw, H. Grelck 820,969 

Saw dressing device, band, H. Johansen.... 821,293 
Scale attachment, weighing, Barry & 

Shaughnessy 820,947 

Scale, weighing, M. H. Hansen 821,035 

Scale, weighing, J. G. Blessing 821,214 

Scale, weighing, J. E. Cochran 821,220 

Scale, weighing, Cochran & Plumtree 821,221 

Scale, weighing, J. G. Blessing 821,278 

Scenic frame, E. B. Cams 821,156 

Scraper, wheeled, W. P. Warren 821,560 

Scraping machine, automatic, J. F. Coleman 821,583 
Screen. See Window screen. 

Screen, W. 0'Byrne 821,429 

Screen, J. Kefller 821,502 

Screw and nut locking device, Dewect & 

Griffiths 821,471 

Seaming machine, can, J. A. Steward 821,134 

Seed and recovering lint, system of delint- 

Ing cotton, W. A. Ragsdale 821,257 

Seed delinting machine, cotton, W. A. Rags- 
dale 821,254 to 821,256 

Sewage ejector, Meyers & Hildebrandt 821,050 

Sewing machine, A. E. Miller 820,980 

Sewing machine feeding mechanism, C. F. 

Gray 821,587 

Sewing machine feller foot, M. Hoffert 821,401 

Sewing machine shuttle actuating mechan- 
ism, A. B. Fowler 820,964 

Sewing machine speed controller, H. R. 

Schwelnler 821,129 

Shade and curtain fixture, C. S. Staten 821,133 

Shade fixture, window, W. D. Harper 821,412 

Shade roller, window, J. R. Stephens 821,265 

Sharpener, disk, G. Gerardy 821,0*6 

Sheets, cards, and envelops, automatic feed- 
ing device for, R. E. & A. Kemper 821,601 

Shingle bracket, Thompson & Schrader. . . . 821,551 

Shoe horn, E. R. Mason 821,049 

Shoe ironing jack, H. D. Coffman 821,018 

Shovels, tooth for steam, Cantlebery & Ed- 
wards 821,215 

Show or display case, O. Jaeger 821,400 

Sifter, flour, II. Mackay 821,100 

Sign, automatic changeable, Thomas & Gil- 
lette 821,068 

Signaling device, N. A. Butler 821,450 

Signaling system, W. W. Salmon 821.3S1 

Siphon collar, C. R. Schultz 821,437 

Smelting apparatus, ore, J. A. Potter 821,100 

Smelting lead-sulfid ores, A. G. Betts 821,330 

Smelting ores, J. A. Potter 821,180 

Smoke consuming furnace, R. L. Walker... 821,268 

Smoke machine, G. W. Heiland 821,489 

Snatch block, A. F. Wheaton 821,148 

Snatch block, N. Ferguson 821,407 

Soap feeding machine, R. H. Little 821,300 

Sock or stocking, A. Poetzl 820,080 

Sole vulcanizing and applying apparatus, 

shoe, G. F. Butterfield 821,336 

Spanner wrench, Churchill & Jones 821.280 

Speed mechanism, variable, H. M. Norris.. 820,984 
Speed mechanism, variable, C. F. Pougher.. 821,597 

Spike puller, O. B. Craft 821,404 

Spinning and like machine, F. A. Breeze.. 821,013 
Spinning and twisting apparatus, ring, J. 

Hayden, Jr 821,238 

Sponge and soap cake, combined, R. H. 

Hutchinson 821,245 

Spool or reel, A. H. Olmsted 821,117 

Spring support, F. Karr 821,295 

Square, S. R. Parks 821,374 

Square and miter, adjustable and separable, 

P. L. Fox 821,092,821,003 

Square attachment, M. Nichols 821,115 

Stacker and stacker attachment for thresh- 
ing machines, pneumatic, S. D. Felsing. 821,584 

Stacker, hay, J. R. Wright 821,392 

Stanchion, 0. E. & E. Green 821,588 

Stanchion, cattle, R. Brehm 821,153 

Station indicator, C. E. Johnson 821,294 

Steam boiler, G. H. Barrus 821,327 

Steam boiler, J. J. Tonkin 821,552 

Steam boiler, H. W. Wagener 821,558 

Steam separator, R. L. Kjerner 821,172 

Stethoscope, O. M. Root 821,315 

Stitching and embroidery machine, orna- 
mental, F. Gegauf 821,233 

Stock and die, M. G. Cornell, Jr 821,403 

Stop-motion for silver lap machines, W. 

Henry 821,500 

Storage battery, T. A. Edison 821,032 

Stove attachment, B. F. Head 821,589 

Stove, cooking and roasting, F. Glowacki... 820,067 
Stump puller, hand power, W. J. Fuller.... 821,479 
Surveying bore holes, means for, H. F. Mar- 
riott 821 ,048 

Swing, B. Clow 821,219 

Switchboard, A. T. Newman 821,251 

Synchronizer, M. L. Ballard 821,151 

Table, D. H. Allen 821,572 

Talking machine, E. I^eschbrandt 821,045 

Target stickers, device for holding, A. 

Mount 821,113 

Teeth, sot of artificial, C. Rauhe 821,192 

Telegraphic transmitting device, I. Kitsee. . 821,043 

Telegraphy, electric, I. Kitsee 820,977, 821,506 

Telephone selecting device, W. D. Watkins. 821,069 

Telephone support, W. B. Lehmkuhl 821,247 

Telephone system, J. II. Gordon 821,482 

Telescoping jack or press, tubular, S. B. 

Minnich 820,983 

Theater, II. Hrlbig 821,164 

Thermometers, lens finder for clinical, W. 

Ude 821,141 

Threshing machine attachment, J. I. Huff- 

hines 821,406 

Ticket counting and canceling machine, W. 

J. Coulter 821.465 

Ticket or tag, T. H. O'Brien 821.526 

Tie plate, J. T. De Souchet 821,343 

Tires, repair plug for pneumatic, R. P. 

Kinney 821,041 

Tobacco pipe, W. F. Dugins 821,030 

Tongue and truck attachment, binder cross, 

C. C. Norman 821,054 

Tongue support, vehicle, S. Chrisco 821,218 

Tool, combination. Carlton & Meadow 821,155 

Tool, extension, O'Rcilley & Freese 821,527 

Tool, hand-operated, H. D. Bartlett 821.328 

Tool post, W. T. Slider 821,065 

Top, spinning, H. O. Costello 821,341 

Tower, transmission, D. R. Scholes 821,126 

Toy, R. G. Dashiell 821,468 

Transformer having the windings for one 
phase inoperative, operating a multi- 
phase, W. S. Moody 821,521 



Two 

Telephone 

Systems 

in Greater New York would 
mean for business men 

TWO Books to Consult 

TWO Bells to Answer 

TWO BillS to Pay 



J 'How to Remember^ 

Free to Readers of this Publication 



';) Stop Forgetting 



You are no greater intellectually 
than your memory. My course simple, 
inexpensive. Increases* business capacity, social 

standing, {rives an alert, ready memory for names, faces and business 

details. Develops will, conversation, speaking, etc. My booklet, 

"How to Remember," sent free. 

DICKSON SCHOOL OF MEMORY, 700 Kimball Hal!, Chicago 



ENNEN'S 

BORATED TALCUM 

TOILET 
POWDER 

After Shaving. 

Insist that your barber use Mermen's 
Toilet Powder after he shaves you. 
It is Antiseptic, a n d will prevent any 
of the skin diseasesof ten contracted. 
A positive relief for Prickly Heat, 
Chad 11 g and 8nnburn,andall afflictions of the skin. Removes 
all odor of perspiration. Get Blennen's — the original. Sold 
everywhere, or mailed for 35 cents. Sample free. 

CERHARD MENrVElV CO., \nivark, ST. J. 




Fb?nite 

« rmJvr-WMisff 



The engineer who needs 
a low-priced but thoroughly 
efficient coating for structural 
iron, smoke stacks, stands 
pipes, underground damp- 
proofing, etc., should inves- 
tigate Ebonite Paint Varnish. 

Ebonite will stand heat and 
cold, and the expansion and 
contraction of metals better 
than any other composition on 
the market. Its cost is the 
lowest in the whole range of 
paint prices. Investigation and 
trial will convince the most 
exacting. Send for booklet, 
sample and prices. 

BUCHANAN - FOSTER CO. 

452 Chestnut Street, Philadelphia, Pa. 




Electrical Engineering 

and Experimental Work ot Every Description 

We have every facility for producing first-class work 
promptly. Our factory is equipped with modern ma. 
chinery throughout. 

C. F, SPliITDORF 

Engineering Dept. 17-27 Vandewater St., N. Y. City 




Stallman's Dresser Trunk 

'Easy to get at everything without 
disturbing anything. No fatigue 
in packing and unpacking. Light, 
strong, roomy drawers. Holds as 
much and costs no more than a 
good box trunk. Hand-riveted ; 
strongest trunk made. In small 
room serves as chiffonier. C. O.D. 
with privilege of examination. 

2c. stamp for Catalog. 

J. A.STAUMAN, 61 W. Spring St., Columbus, 0, 




Asbestos and Magnesia Products 



STEAM PIPE AND BOILER COVERINGS. 



•J-M" ASBESTOS ROOFING. 



ASBESTOS PACKING (For all purposes). ASBESTOS FABRICS. 

ASBESTOS FIRE-RESISTING CEMENTS. KEYSTONE HAIR INSULATOR. 

ASBESTOS BUILDING MATERIALS. ELECTRICAL SUPPLIES. 

VC W, JOHNS-MAKYILLE CO. 

New York, Milwaukee. Chicago, Boston, Philadelphia, St Louis, Pittsburg, Cleveland, New Orleans, Kansas 
City, Minneapolis, Little Rock, San Francisco, Los Angeles, Seattle, London. 



19 6 

THOMAS 
AUTOBI 

„ Model No. 44, Price 8145 

Three Horse Power. Simplest motorcycle on the 
market. Agents wanted everywhere. Catalog free. 
,.^„ THE THOMAS AUTO-B1 CO. 
1450 Niagara Street Buffalo, N. Y. 




They Make Bad Roads Good 

No slipping or skidding of wheels on any 
kind of conveyance if fitted with 

WEED'S TIRE GRIPS 

which ensure steady traveling. Can be car- 
ried in any car. Occupy but little space- 
Easily adjusted. Anyone can apply them- 
Protects occupants of car from flying mud 
etc. Indispensable in wet weather. Send 
for free descriptive booklet S. 

WEED CHAIN TIRE GRIP C0. y 28 Moore St.. N. Y. City 




LIGHT 






The 

most brilliant, 

economical light 

made. Our light gives 

100 = candle power at 

the small cost of 2c per week. 

Is portable and there is no dirt, grease, 
odor or smoke. Over 100 different styles — 
every one warranted. 

Agents Wanted Everywhere. 
THE BEST LIGHT CO. 

Owners of Original Patents. 

87 E,. Sth St. 
Canton, O 



MILLS FOR ALL MATERIALS. 

OUR BUSINESS IS TfJ MAKE, 

MACHINERY FOR GRINDINS. « 

GRAIN, CRUSHING ROCKS AM: 

PULVERIZING ALL HARD SUBr 

S1ANCES. WE HANDLE. Alst 

KINDS OF MATERIALS FROM C0T- 

'— TON-SEED TO ROOTS AND HERBS, 

BY AN UNEXCELLED tit- 

-™»CESS. IF YOU WANT 

! * «*™any KIND OF K 
«1>Mmill OR CRINDIM 
MACHINE, COME TFB 
• US AND YOU WILL 

GET THLBLST 

™ - AND STILL SAVE;" 
^XS7/ MAT£S mULY FI/RNIIHCP. ■ " U WONT C7M«~. 

SPROUT, WALDR ON £k CO. 

ssnojok CATALOG 'M '4.) MUMCY, Pa,-. 



Economo" Emery Wheel Dresser 



I>resser ] y , sh ard 
as the Black Diamond. 

Will true or shape any 
wheel except the very 
hard and carborundum. 
The "Combination *' is 
the roughing tool 
placed in the handle 

end of "Economo." Send for circular., Dresser sent on 15 days' trial. 

INTERNATIONAL SPECIALTY CO., 360 Holden Ave., Detroit, Mich. 




PORTABLE CONCRETE 

Block Hachine 

Ambitious young men can start 
fine business, immediately profita- 
ble, easily expanded. 

Blocks cost 6 cents to make, sell 
for 18 cents. One man can make 
200 blocks per day. Whole outfit 
costs $125.00. 

Sand, water and Portland cement 
only materials required. 

Sent on trial. : 

THE PETTYJOHN CO. \ 

615 N. 6th St., Terre Haute, Ind. 




398813 




Wizard Repeating 

LIQUID PISTOL 



Automatic 
Water Supply 

Most economical, reliable and effi- 
cient. If you have running water 
the Niagara engines will elevate !J5 
feet for each foot-fall obtainable 
from spring, brook, or river, deliv- 
ered to any distance. Write for 
catalogue. 

Niagara Hydraulic Engine Co 
140 Nassau St.* N. Y. 



Nickel-plate 




Will stop the most vicious dosr (or 
man) without permanent injury. Per- 
fectly safe to carry without danger of ._._ 
leakage. Fires and recharges by pulling the trigger. Loads 
from any liquid. No cartridges required. Over « shots i n oue 
loading-. All dealers, or by mail, 50c. Rubber-covered holster, Sc. extra 

Parker, Stearns* Co., 226 South St., Dept. 6, New York 

TSpRIClTpYROMlTlR 

eliminates guesswork. Any 
temperature from zero to 3000 
degrees Fahr. indicated with 
absolute accuracy. Used in all 
industries. We guarantee satis- 
faction. Write for particulars 
and price, giving your require- 
ment 6. 

ELECTRIC DENTAL SPECIALTY C». 
2261 Euclid Ave., Cleveland, O. 





?Su USE GRINDSTONES? 

„ If 80 we can suppiy you. All sizes 
LgiiiiniiiK'd and iinmoiimed. always 
kept in stock. Rememoer, we make a 
epecialtyof selection stones for all spe- 
cial purposes. Send for catalogue " I.'* 

The CLEVELAND STONE CO. 

2d Floor. Wilshire, Cleveland, 0. 




The Genuine 
Armstrong's 
STOCKS 
and DIES 



Acknowledged to be the best. Different sizes and 



capacities. Write for catalog. 
THE ARilSTRONG MFG. CO., Bridgeport, Conn. 

New York Office, 139 Centre Street 



MASBROUCK 

SAFE! 

SIMPLE! 
SILENT! 
SAVING! 

A combination of excellence un- 

s(it-|»:isRedin the motorworld. Sfnd 

for illustrated catalogue, sent fret?. 

Hashroiick Motor Works, Inc., New London, Conu. 
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Scientific American 



June 2, 1906. 



Valuable Volumes 



JUST PUBLISHED 

American Tool Making and 
Interchangeable Manufacturing 

By JOSEPH V. WOODWORTH 

This is a complete practical treatise on the Art of 
American Tool Making and System of Interchangeable 
Manufacturing as carried on to-day in the United States. 
In it are described and illustrated all of the different 
types and classes of small Tools, Fixtures, Devices and 
Special Appliances which are. or should be, in general 
use in all machine manufacturing and metal working es- 
tablishments where economy, capacity and interchanee- 
ability in the production of machined metal parts are 
imperative. 

All of the tools, fixtures and devises illustrated and 
described have been, or are, used for the actual produc- 
tion of work, such as parts of Drill Presses. .Lathes, Pat- 
ented Machinery, Typewriters, Electrical Apparatus, 
Mechanical Appliances, Brass Goods, Composition Parts, 
Mould Products, Sheet Metal Articles, Drop Forging, 
Jewelry, Watches, Metals, Coins, etc. 

The treatment of each tool described and illustrated 
is such as to enable any Practical Man to Design, Con- 
struct and use Special Tools, Dies and Fixtures, for the 
Rapid and Accurate Production of Metal Parts inter- 
changebly. 

l'o the Machinist, Tool Maker, Designer, Die Maker, 
Superintendent, Manager and Shop Proprietor this book 
shows the 20th Century Manufacturing Methods and 
Assists in Reducing the Expense and Increasing the 
Output and the Income. A book on the System of In- 
terchangeable Manufacturing —The System that has 
Won for the United States the Industrial Supremacy of 
the World. 

535 Pages Bound in Cloth 600 Illustrations 
PRICE $4.00 



JUST PUBLISHED 



Scientific American 
Reference Book 

l3mo* 516 Pastes. Illustrated. 6 Colored 
Plates* Price $l.50» postpaid 

The result of the queries of 
three generations of readers 
and correspondents is crystal- 
lized in this book, which has 
been in course of preparation 
for months. It is indispensa- 
ble to every family and busi- 
ness man. It deals with mat- 
ters of interest to everybody. 
The book contains 50,000 facts, 
and is much more complete 
and more exhaustive than 
anything of the kind which 
has ever been attempted. The 
Scientific American Refer- 
ence Book "has been compiled 
after gauging the known 
wants of thousands. It has 
been revised by eminent sta- 
tisticians, information has 
been drawn from over one ton 
of Government reports none. 
It is a book of everyday refer- 
ence-more useful than an en- 
cyclopedia, because you will 
find what you want in an in- 
stant in a more condensed 
-___ form. Sixty years of experi- 

ence alone have made it possible for the publishersof 
the Scientific American to present to tbe purchasers 
of this book a remarkable aggregation of information. 




MECHANICAL 
MOVEMENTS 

Powers, Devices Sr Appliances. 

By GARDNER D. HISCOX, M. E. 

Larue 8vo. • 402 Pages. 1649 Illustrations, with 

Descriptive Text. Price $3. 00. 



MecKanical 
Appliances 

Mechanical Movements and Novelties •! Construction 

By GJtRDMER D. HISCOX, M. E. 

Being a Supplementary Volume to the Author's Work 

entitled 

Mechanical Movements, Powers and devices. 

Contains 1000 Special Made Engravings. 

400 Pages. Cloth Bound. 

Price $3.00 

The above two volumes sold together for $5.00 post-paid 



A Complete Electrical Library, 

By Prof. 1". O'CONOR SLOANE. 

An inexpensive library 
of the best hooks on 
Electricity. Put up in a 
neat folding box, as 
shown in cut. Ifor the 
student, the amateur, the 
workshop, the electrical 
engineer, schools and 
colleges. Comprising five 
books, as follows: 

Arithmeticof Electricity 
138 pages, . . . $1.00 ™ 

Electric Toy Making, 140 
pages, , . . . $1.00 

How to Become a Suc- 
cessful Electrician, 189 
pages, .... $1.00 

Sundard Electrical Dic- 
tionary, 082 pages, $3.00 

Electricity Simplified, 158 Five volumes, l$Q0 page* 
pages, .... $1.00 and over U50 illustrations. 
A valuable and indispensable addition to every library. 
Our Great Special Oiler.— We will send prepaid 

r lie above live volumes, handsomely ttound in blue cloth 

with silver lettering, and inclosed in a neat folding box, 

as shown in the illustration, at the Special Re« need 

Price of $5.00 for the contplete set. The regular 

price of the five volumes is $7.00. 




JUST PUBLISHED 



American Estates 
and Gardens 

By BARR FERREE 

4to. 11x13^ inches. Illuminated Cover and 
275 Illustrations. 340 Pages, Price $10.tlO 

H3T° Special circular of contents of these volumes sent tree 

MUNN & CO., Publishers, 
361 BROADWAY NEW YORK. 



Trapping rabbits and other animals, means 

and apparatus for, W. Strawbridge — . 821,199 

Tripod stand, camera, A. McLeod 821,052 

Trolley wheel, ball bearing electric, Boyle 

& Cleveland 821,400 

Trolley wire hanger, A. J. Laverty 821,512 

Truck bolster, ear, •. S. Pulliam 821,312 

Truck, car, Brill & Adams 821,279 

Truck end casting, O. S. Pulliam 821,313 

Tumbler, D. T. Graham 821,483 

Turbine driving means, W. B. Sayers 821,436 

Turbine, fractional supply steam and gas, 

J. W. O. Elling 821,347 

Turbine, steam, J. L. Moore 821,051 

Turbine, steam, J. Stumpf 821,599 

Turpentine, treating wood for the extrac- 
tion of, P. T. Snyder 821,264 

Twine bolder, B. O. Bulman 821,015 

Type perfecting mechanism, W. A. Schraub- 

stadter 821,127 

Type, printing, 0. B. Askew 821,076 

Typewriter, P. P. Shepard 821,263 

Typewriter copy holder, E A. Holritz 821,099 

Typewriters, shift key action for, F. P. 

Shepard 821,262 

Typewriting machine, W. F. Helmond 821,036 

Typewriting machine, E. G. Latta 821,107 

Typewriting machine, G. A. Seib 821,382 

Typewriting machine computing attachment, 

J. H. Neal 821,428 

Undergarment, lady's, W. S. Lodge 821,040 

Urn, Kamper & Schoheld 821,365 

Valve, W. H. Kline 821,507 

Valve actuating mechanism, time controlled, 

A. J. Oakes 821,184 

Valve for steam engines, oscillating, T. V. 

Elliott 821,227 

Valve gear, engine, T. H. Haberkorn 821,236 

Valve seat truing device, J. D. Mitchell... 821,367 

Valve, throttle, W. A. Phillips 821,120 

Vaporizer, H. A. Veazie 821,004 

Vehicle, J. M. Coleman 820,956 

Vehicle body, W. D. McNutt 821,053 

Vehicle, motor road, W. B. Megone 821,302 

Vehicle seat lock, H. C. Swan 821,310 

Vehicle wheel, G. H. Mitchell 821,519 

Vehicle wheel, road, A. C. Birkin 821,213 

Vehicles, gear controlling device of motor, 

Gadsey & Dorris 821,161 

Ventilating apparatus, automatic, J. H. 

Hummel 821,416 

Vessel, A. Leslie 821,514 

Vibrators, removable anvil contact and 

bridge support for electric, W. E. Dow 821,028 

Wagon brake, 0. H. Gober 821,357 

Wall for dams, barriers, protection walls, 

and reservoir walls, and the like, F. 

Hennebique 821,037 

Walls, floors, etc., construction of, E. 

Molloy 821,368 

Washing machines, securing clamp for, M. 

Warner 821,559 

Water attemperating and measuring system, 

F. M. Peters 821,187 

Water heating boiler, Meyers & Louden- 

slager 821,304 

Water motor for utilizing the ebb and flow 

of the tide, G. Geyer 821,480 

Water tube boiler, J. C. Beckley 821,329 

Water tube boiler, W. T. Eastman 821,345 

Weather strip, B. F. Shellaberger 821,261 

Weighing machine or meter, tip tank, W. 

H. Pearce 821,531 

Wheel. See Hand wheel. 

Whiflletree, Meister & Wright 821,179 

Wbiffletree, Spillman & Fowler 821,383 

Whiffletree hook, R. A. Dilts 821,158 

Whip holder, L. Miller 821,427 

Whistle, E. P. Gray 821,358 

Windmill, J. Pestor 820,988 

Window, R. M. Dixon 820,958 

Window, E. M. Erb 820,960 

Window, H. Hyde 821,101 

Window, balanced, A. Knox 821,510 

Window construction, E. M. Erb 821,228 

Window screen, H. E. Southworth 821,384 

Windows, spring bolt for, D. Wilde 821,390 

Wire and insulator holder, Seguin & Gingras 823,062 

Wire coiling tool, O. A. Gant 821,162 

Wire stretcher, A. A. Smith, reissue 12,484 

Wool scouring machine, J. H. Tillinghast . . 821,13!) 

Woven fabric, H. W. Smith 820,994 

Woven fabric, W. M. Stevenson 821,441 

Wrapping machine, J. Pfeifer 821,375 

Wrench, H. R. Smith 821,438 



DESIGNS. 

Badge, D. Z. Merchant 38,017 

Book leaf, family record, F. A. Brown 38,030 

Brushes, mirrors, or similar articles, back 

for, S. A. Keller 38,021 

Clock frame, S. M. Lawson 38,022 

Desk, hotel register, F. F. Dolesby 38,029 

Hat, S. Mundheim 38.031 

Hook, bath room, A. N. Lattin 38,025 

Match holder, M. Mayer 38,023 

Range, cooking, F. J. Frey 38,028 

Reflector, prismatic glass, O. A. Mygatt 38,026 

Scale supporting stand, W. II. Sargent 38,024 

Spoons, forks, or similar articles, handle 

for, J. Clulee 38,018,38,019 

Spoons, forks, or similar articles, handle of, 

W. C. Codman 38,020 

Telephone switchboard casing, F. R. Mc- 

Berty 38,027 

TRADE MARKS 

Accordions, C. Bruno 52,878 

Albumen obtained from the treatment of 

starch, Tolhausen & Klein , 53,017 

Ale, J. Labatt 53,048 

Alterative, tonic, and blood purifying com- 
pounds, S. K. Elliott 53,071 

Anesthetics, Farbwerke vorm. Meister Lucius 

& Bruning 53,072 

Automobiles, Premier Motor Manufacturing 

Co 52 872 

Automobiles',' Aerocar Co. ".'.'.'.'.'.'. 7.7 .'.52,895, 52,'896 

Axes, American Tool Co . 52,943 

Baking powder, F. L. Zabriskie 52,968 

Baking powder, Cleveland Baking Powder 

Co 52,994 

Baking powder, Sprague, Warner & Co 53,013 

Bath tubs, Standard Sanitary Manufactur- 
ing Co 53,016 

Batteries, dry, Empire State Dry Battery Co. 52,950 

Beef extract,' Pioneer Packing Co 52,984 

Beef, pork, .and mutton, fresh, Agar Pack- 
ing Co. 52,928 

Beer, Anheuser-Busch Brewing Association.. 52,992 

Beverage syrup, M. L. Eppstein 52,998 

Biscuit or crackers, Natural Food Co.. 52, 858, 52,961 
Bonnets, hats, and head dresses, women's, 

K. Gandy 52,826 

Books on salesmanship, National School of 

Salesmanship 52,934 

Boots and shoes, leather, Bradley & Metcalf 

Co 52,825 

Boots and shoes, leather, J. B. Hunter, 

52,829, 52,932 
Boots and shoes, leather, A. A. Rosenbush 

& Co 52,935 

Boots, shoes, and slippers, men's and boys' 

leather, James A. Banister Co 52,911 

Brandy, P. Freiler 53,039 

Brandy, P. J. Bowlln Liquor Co 53,055 

Brushes, & Maw, Son & Sons 53,051 

Brushes of all kinds, John L. Whiting & 

Son Co 52,830 to 52,838 

52,851, 52,852, 52,864 to 52,870 

Butter, F. Grunert 52,885 

Butter, Owl's Head Creamery Co 53,008 

Buttons, Alma Manufacturing Co 52,897 

Candies, bonbons, and chocolate candy, M. 

L. Morgenthau 52,004 

Candy, Darby Candy Co 52,073 

Candy, Robert F. Mackenzie Co 53,010 

Canned corn, P. Hohenadel, Jr 52,979 

Canned fruits and vegetables, Wilkinson, 

Gaddis & Co 52.924 

Canned fruits and vegetables, S. Hamill Co. 52,936 
Canned fruits and vegetables, Booth Pack- 
ing Co 52,993 

Canned lobster, Wilkinson, Gaddis & Co 52,923 

Canned sardines, William Underwood Co.... 52,990 




Perry Time Stamp 

PORTABLE, SELF-INKING 
and AUTOMATIC 

Unlike and far better than any 
time stamp ever made. 

Prints the month, day, hour and 
minute on any surface where a 
rubber stamp can print. The most 
progressive firms are using it to 
pi event delay in handling corre- 
spondence, orders, telegrams, in- 
voices, shipping goods, etc. TJne- 
qualed for factory cost systems 
and timing employees. Guaran- 
teed one year— will last a lifetime. 

Write for edition R of our Cree 
booklet, ** The Business -Man's Time 
Saver." Tells all about the Perry 
Time Stamp and our Ten-Day Free 
Trial Offer. 

PERRY TIME STAMP CO. 

11 S. Jefferson St., Chicago 

95 Liberty St., N. Y. City 

Branch offices in all important cities. 




1 Will Make You 
Prosperous 

If you are honest and ambitious write me 
today. No matter where you live or what your 
occupation has been, I will teach you the Real 
Estate business by mail ; appoint you Special 
Representative of my Company in your town ; 
start you in a profitable business of your own, 
and help you make big money at once. Unusual 
opportunity for man without capital to be* 
tome independent for life. Valuable hook 
Write to-day. 



EDWIN K. MARDEN, President 

National Co-operative Realty Co. 
152S Atlienteum Building, Chicago 
J.&SSS Maryland Building, Washington, D. C. 




Steel 
Rpw 

Boat;* 

Upward j 



BUYS STEEL LAUNCH 

TCEAJJTV TO RUIM 

One Mail has Contained 143 Orders 

PEOPLES LAUNCHES 
W PEOPLES PRICES 

DETROIT STEEL BOAT WORKS 

OeTWOIT MICH U-S.A 

*42j JEFFERSON AVE 



"SPRINGFIELD" SPEEDOMETER 

TELLS THE TRUTH 

Because the Mechanical Principles 

used in its construction are correct. 

Absolutely Accurate. AH Speeds. 

Pointer Always Steady. 

Combine?* Trip and Season Odometer 

FREE BOOKLET. 

R. H. SMITH MFG. CO. 
Springfield, Mass. 

Established 1865. 




ELECTRO MOTOR. SIMPLE, HOW TO 

make. -By G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a buttery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man pow- 
er. With 11 figures. Contained in Scientific Amer- 
ican SrppL>iME\T, .No. 64 1. Price 10 cents. To be 
had at this- office and from all newsdealers. 



jAGER Marine 
4-Cycle Engines 






^ 



Skillfully designed and well 
built. Single lever control, com- 
bining automatic carburettor 
with spark advance. Develops 
wide speed rantie and reliability 
under most trying conditions. 
Sizes 3 to 60 h. p. Seiid for catalog. 

CHAS. J. JAGER CO. 
281 Franklin, cor. Batterymarch St., 
Boston, Mass. 



SORE THROAT 

To prove the Kfficiency of 

Hydrozone 

to Sore Throat Sufferers, I will send 
One 25 Cent Bottle Free 

to everyone sending me this adver- 
tisement with io cents to pay postage 
and packing. Hydrozone is a harm- 
less germicide, indorsed and success- 
fully used by leading physicians. Not 
genuine without my signature on 
label. Ask for Booklet on Treatment 
of Diseases. Sold by Leading Drug- 
gists. Good until July io, 1906. 

Dept. V, 63 Prince Street, New York 




Regal 
Marine Engines 

Four Cycle Automobile Type with 
Jump Spark Ignition. Single Cvl- 
jnders,m J 1-2, 3 and 5 h. p. Double 
Cylinders,8 and 15 h. p. Four-Cyl- 
inders, 30 h. p. Also a superior line 
Of Stationary Engines. It pays 
Engine buyers to read our new 
catalogue No. 12. 

Regal Gasoline Engine Co. 

COLDWATER, MICH. 



KEROSENE OIL ENGINES 

Marine Stationary 
Portable. 

NO OA.SW-EK, Maximum Power, 
Lightest Weight, Simple, Reliable, 
Economical. No Batteries, Self 
ignition by Compression. Fully 
Guaranteed. Write for Catalogue P, 
M. KWNo charge for packing. 

International Oil Engine Co. 
253 Broadway, N. Y., U. S. A. 




HOW TO MAKE AN ELECTRICAL 

Furnace for Amateurs Use.— The utilization of 11(1 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be m;ide by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
American StTPPliBMENT, jy . 1183. Price 10 cents. 
For sale by MUNN & Co., flfil Broadway, New York City, 
or by any bookseller or newsdealer. 



RELIABLE MARINE ENGINES 




Reliability under all rendi- 
tions is the characteristic ot 
the "Lamb" Engines. Sizes 
from \y 2 to 100 H.'P. in stock. 
Write for catalogue. 

TERRY & CO. 

Eastern and Foreign 
Branch 

92 Chambers St., 
New \orlt 

Everything for Bosit k Engine 



French Motors for Lighting Plants 



The "ASTER" is the beet French 
motor on the market for lighting houses, 
hotels, etc. Small, compact, simple and 
safe to operate. Motive power alcohol, oil 
or gas. 2 and 4 cylinders. Great power 
for small engines. Easy running. Write 
for illustrated Price List. 





THERE'S NOTHING 
•'JUST AS GOOD." 

See that your papers are fastened 
together securely by using Wash- 
burne's Patent Adjustable 

iif\ If W PAPER 
U. IV. FASTENERS 

The «*0. K. M has the advan- 
tage of a tiny out mighty ,in- 
destruotible piercing point, which goes throughevery 
sheet, co-acting with a small protecting sleeve, to 
bind and hold with a bull-dog grip. No slipping. 
Handsome. Compact. Strong. Easily put on or 
taken off with the thumb and finger. Can be used re* 
pcatedly-. ad they always work. Made of brass. 
Three sizes. Put up in brass boxes of 100 Fasteners 
each. At all enterprising Stationers. Send 10c, for sam- 
ple box of 50, assorted sizes. Booklet free. 
Liberal discount to the trade. 

JAMES V. WASIIMIEXK, Mfr., Syracuse, N. ¥■ 



Pernaps You Want To Know 



something about a particular 
Tool, or Tools. This 950 page, 
cloth bound Tool Catalogue 
No. 22 tells you all you need 
to know about every tool made 
with illustrations of each It 
will be sent to your address post- 
paid for $1.00 which you will set 
back from the first $10.00 pur- 
chase you make from us. Write 
for it to-day. 

MONTGOMERY & CO. 

105 Fulton St ., N. Y. City 





ELECTRICITY 

Oldest and best school in world teaching 
electricity exclusively. Course complete 

IN ONE YEAR 

Students actually construct Dynamos, Motors 
and electrical instruments. Graduates hold 
good positions. Fourteenth year opens Sept. 
2H. Send for free Catalog to Bliss Electrical 
School, 214 G Street N. W., Washington, D. C 




NO TACKS NOR 
I HAMMER NEEDED 

Fasten up the innumerable "LITTLE 



^ 



THINGS" about your home witbuiit 
defacing walls or wood work. Use 

MOORE PUSH-PINS 

Polished Olass handles, Steel points. Strong ami 
ornamental. Try them for pretty silk- 

corded CALENDARS. At stationery, hcuihu- (^&j_3t) 

furnishing!) notion and photo-supply stores or mailed Wr* — 

prepaid for 20c. per dozen, assorted. No. 1 or 2 like \ 

cuts MOORE PUSH-PIN CO., fin p 
183 S. 11th St.. Philadelphia, Pa. w * H c 
Here's a Pin I Push it in ! Circular. V JJ 




V WALRUS 
J ROOFING 

^■•TUiln, snow, ice, wind, frost and sum- 
' mer sun an; powerless against it. On 
a barn, a factory or a dwelling it will 
give perfect results for years after 
other roofings are worn out. Our free 
Sample shows its value. Write for it. 
WARKJEN CHEMICAL & MKU. CO. 
I- 1 Battery Place, Saw York 



WELL 



DRILLING 

« « »— » «.- w »~» Machines 

Over 70 sizes and styles, for drilling either deep or 
shallow wells in any Kind, of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca. If. Y. 



AST E R 
1591 Broadway 



COM R A N Y 

NEW YORK CITY 



T o Book Buyers 

We have just issued a new 
48 - page catalogue of re- 
cently published Scientific 
and Mechanical Books, 
which we will mail free to 
any address on application. 

MUNN & COMPANY 

Publishers of Scientific American 
361 Broadway, New York 



June 2, 1906. 



Scientific American 
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SALE AND EXCHANGE. 

WANTED. USEFUL. AND AMUSING NOVEL- 
TIES which have not been put on the market. 
State full particulars as to subject, etc. None 
others considered. H. E. E. S., Box 773, N. Y. 

ESTABLISHED 18G2. Flag Poles, Copper Weather 
Vanes and Special Copper Cable. Lightning Con- 
ductors. D. Dorendorf, Successor to C. H. Lilly, 
145 Centre St., New York. 

CEMENT BOOKS. Invaluable to property owners, 
farmers, architects, builders, contractors, etc. How 
to use Portland Cement, 50c; Cement Sidewalk 
Construction, 50c; Reinforced Concrete Construc- 
tion, $2.50; Hollow Block Concrete Construction, 50c 
Sent postage paid. Cement and Engineering News, 
Chicago, 111. 

GLOBE INCUBATORS. Hatch chickens. No ex- 
perience necessary. Our large new Illustrated Cata- 
logue of Incubators and Brooders and Poultry In- 
formation mailed free. Write to-day. Address 0. 
C. Shoemaker, Box 660, Freeport, 111. 

TO MANUFACTURERS.- We have the cheapest, 
simplest, roost efficient, automatic, selt'-heating solder* 
inj: iron. Also a sadiron. Perfect combustion, and no 
flame exposure. Fully protected by patents. Willing 
to demonstrate. Stevenson & Stewart, CO Wall Street. 

REAL ESTATE. All Kinds. All Over. Samuel 
Svvett of Long Island. Headquarters, Huntington, 
L. I., N. Y. 

SHROPSHIRE SHEEP. Just imported and ready 
for sale. 80 Yearling Ewes. 30 Yearling Rams. 
Pick of the English flocks this year. Altamont 
Stock Farm, Millbrook, N. Y. Property of G. 
Howard Davison. 

VALUABLE INFORMATION for those who 
build, buy or rent a home. Send postal for descrip- 
tive booklet. House Hints Publishing Co., Depart- 
ment 28, Philadelphia. 

FROG RAISING. A business which requires 
small investment and brings large returns. Our 
book, "How to Breed, Feed and Raise Frogs," gives 
you the practical knowledge. Price postpaid, $1.00. 
Meadow Brook Farm, Allendale, N. J. 

FOR SALE. The well-known fawn pug, "The 
Whaup." Has one of the best heads on the bench. 
As a stud dog he is most valuable, the puppies he 
sires being of the highest quality. Price £60. 
Apply to Mrs. Trested Clark, 7 Belsize Square, 
London, N. W., England. 

FACTORY FOR SALE OR RENT. At Hacken- 
sack, N. J. Substantial brick building, 75 x 35, 
three stories. With large sheds, etc. Lot 75x110. 
Suitable for any kind of manufacturing. Opposite 
the depot of the New York, Susquehanna and 
Western Railroad. For terms apply to George J. 
Ackerman, 255 Union St., Hackensack, N. J. 



MACHINERY FOR SALE. 

FOR SALE.— One Shafer Hydraulic Platen Press, 
60 tons pressure; 18 inches platen with a 12-inch 
movement of ram; complete, with pump belt drive, 
lock-up pressure and safety valve. Vacuo-Static 
Carbon Co., Mill and Piatt Sts., Rochester, N. Y. 

FOR SALE. — At Taunton, Mass., patterns, pat- 
ents, drawings; 4 to 25 horse-power gas or oil en- 
gines. Ten years test. Can furnish sample. 
Hadwen Swain Mfg. Co., 505 Sacramento St., San 
Francisco, Cal. 

FINE L1TIIOGRAPHE© LETTER HEADS, Bill 
Heads, Envelopes and Checks, gives standing. 
Write to-day for prices, mentioning this paper. 
Stilwell, 700 Pine St., St. Louis. 

WE DRILL ARTESIAN WELLS for water sup- 
ply for cities, towns, manufacturing plants and 
country homes. We furnish and install Tanks and 
Towers, Windmills, Compressed Air, Steam, Elec- 
tric and Hand Pumps to do the pumping. Many 
years* experience. We are experts in our line. 
Write us, and our representative will call to see you. 
A. W. Drake Drilling Co., Hazleton, Pa. 



PATENTS FOR SALE. 

I HAVE FOR S'ALE the U. S. and all foreign 
rights of new patent Improvements in Water Tube 
Types of Boilers. Great economizer. J. M. Col- 
man, Everett, Wash. 

FOR SALE.— Patent rights for United States on 
throe illustrated post card novelties. If interested 
send 50c for samples. W. Barker, Jeffersonville, 
N. Y. 

PATENTS.— -European Rights. I want sole 
agency for Europe for good-selling patents, or might 
buy rights. James R. Moodie, 73 Inverleith Row, 
Edinburgh, Scotland. 

FOR SALE. — Canada, Mexico and European pat- 
ents on End-Gate Fasteners. A good selling article 
in the United States; also U. S. patent on hoe. 
Address Adolph Abraham, Corby Building, St. 
Joseph, Mo. 

PARTNERS WANTED. 

WANTED, A PARTNER. I have a complete plan 
for making an apparatus to be driven by gravity. 
Wanted a capitalist to develop the invention. D. 
Gingold, 297 Cherry St., New York City. 



SITUATIONS AND PROFESSIONAL 
OPENINGS. 

HA9 YOUR BUSINESS USE FOR A MAN who 
can devise and execute plans for advertising de- 
veloping sales, minimizing expense through labor- 
saving methods, accounting, finances, credits and 
collections? Advertiser has original ideas, thor- 
oughly practical experience, seventeen years corpo- 
ration secretary, the last fourteen in prominent 
company, in which he successfully handled a mil- 
lion dollar advertising appropriation and to which 
he refers. Other high-class references. G. S. 
Curtis, 299 Mercer St., N. Y. 

WANTED. — Commission salesman to handle belt- 
ing in the Southern States. Write to the F. Rani- 
ville Co., Leather Belt Manufacturers, Grand 
Rapids, Mich. Mention this paper. 



ENGINEERING WANTS. 

WANTED. — Articles to manufacture in either 
wood or iron, by well-equipped foundry and machine 
shop. Ypsilanti Machine Works, Ypsilanti. Mich. 

SOLE AGENTS FOR RIEFLER'S INSTRUMENTS, 
Ott's Pantographs, Drawing and Blue Print Paper, 
Drawing Boards, Tables. Squares, Triangles, etc., 
Engineers' and Builders' Transits, and Levels of 
Best Makes. Send for illustrated catalogue, Vol. 
III. F. Weber & Co., Engineers' and Draughts- 
men's Supplies, 1125 Chestnut St., Philadelphia, Pa. 
Branch Houses: St. Louis and Baltimore. 



HOTELS AND RESORTS. 

JAMESTOWN, OPPOSITE NEWPORT. Thorn- 
dyke Hotel and 8 new cottages, furnished. Charm- 
ing location on shores of Narragansett Bay; 15 min- 
utes to Ncivport by ferry. P. H. Horgan, New- 
port, R. I. 

PROFESSIONAL CARDS. 

LANDSCAPE ARCHITECTS. J. H. Shepard & 
Son, 302 Euclid Ave., Syracuse, N. Y. Twenty-five 
years' experience. 

LANDSCAPE ARCHITECT. Wm. Webster, 560 
North St., Rochester, N. Y. Established 1853. 

BUILD AT COST. Town or Country. W. H. A. 
Horsfall, Architect, 18 and 20 East 42d St., New- 
York, N. Y. Tel. 2968— 38th. 

LANDSCAPE ARCHITECTS AND CIVIL ENGI- 
NEERS. Wohlert & Walberg, Broadway, New York, 
224 Stephen Girard Building, Philadelphia. 

BEAUTIFUL HOMES. Send for our fine portfolio 
of photographs of low cost homes, well planned, 
practical and artistic. They have no superiors. Post- 
paid, 25 cents, silver. Knapp & West, Architects, 
Dept. B, Colmau Building, Seattle, U. S. A. 



Caps and blasting fuses, detonating, Aetna 

Powder Co 52,843 

Car couplings, vertical plane, National Mal- 
leable Castings Co 52,916 

Cards, playing, New York Consolidated Card 

Co 53,052 to 53,054 

Cards, playing, United States Playing Card 

Co 53,063, 53,089 

Cement, hydraulic, Utica Cement Manufac- 
turing Co 52,892 

Cheese, Popper, Gray & Co 52,890 

Chocolate, Societe Generale Suisse de Choco- 

lats 52,937, 52,938 

Cigarette paper in all forms, L. Kehlmann. 52,913 

Cigars, P. Weinreich 52,921 

Cigars, cheroots, and cigarettes made of 

cigar tobacco, Cayey-Caguas Tobacco Co. 52,902 
Circuits, device for connecting branch and 

main, H. T. Paiste Co 52,909 

Clocks and watches, Western Clock Manu- 
facturing Co 52,989 

Coats, rainproof, L. E. Hess 52,828 

Coats, vests, trousers, and overcoats, M. 

Wile & Co 52,959 

Collars and cuffs, William Barker Co 52,841 

Cooking and household utensils, enameled 

steelware, M. Stransky 52,939 

Cotton batting, W. Lowenthal 52,915 

Cotton damask, Rosemary Manufacturing Co. 52,962 
Cotton, felted absorbent, Johnson & Johnson, 

52,956, 52,957 

Cotton piece goods, Everett Mills 52,960 

Crayons, American Crayon Co 52,898, 52,899 

Cream separators, De Laval Separator Co., 

52,995, 52,996 
Culinary utensils made of galvanized ware, 

Lisk Manufacturing Co. 52,914 

Cultivators, Whitman & Barnes Manufactur- 
ing Co 52,863 

Dietetic albuminous preparations, Bauer & 

Co 53,028 

Electric switches and parts thereof, D. & W. 

Fuse Co 52,844 

Electrical appliances, certain named, Hart 

Manufacturing Co 52,848 

Engines, gas or oil, Temple Pump Co....... 52,920 

Envelops and paper, C. J. Cohen & Son,.. 

52,879 to 52,881 

Extracts, Sprague, Warner & Co 52,014 

Fabrics, certain named. Union Fibre Co.... 53,018 
Feathers, ostrich, W. Freystadt Straussfeder 

Fabrik 52,975 

Feed water heaters, National Pipe Bending 

Co 52,871 

Felt, roofing, sheathing, waterproofing, and 

building, Warren-Ehert Co 52,988 

Fertilizer, bone, F. S. Royster Guano Co.... 52,845 

Fireworks, hand stick, E. PI. Wagner 53,023 

Fireworks, torpedo, E. H. Wagner, 

53,021, 53,022, 53,024 
Flour, wheat, Cordell Gin and Milling Co... 52,882 

Flour, wheat, Ellendale Milling Co 52,883 

Flour, wheat, Geary Milling & Elevator Co.. 52,951 

Flour, wheat, Highland Milling Co 52,954 

Flour, wheat, Ballard & Ballard Co.. 52,969, 52,970 

Flour, wheat, Security Milling Co 52,986 

Food, poultry, M. W. Savage 53,012 

Food, stock, Molassine Co 52,982 

Food, stock, M. W. Savage 53,011 

Food, wheat breakfast, Wheatena Co 53,025 

Fruits, dried, S. C. Tooker & Co 52,891 

Furs in the piece and fur garments, M. 

Bowsky , 52,946 

Gas burners and mantels therefor, Welsbach 

Light Co 52,942 

Glue, gum, and mucilage, liquid, Lyons Ink, 

Limited 52,981 

Grindstone frames, Whitman & Barnes Manu- 
facturing Co 52,873 

Guns and rifles, shot, Winchester Repeating 

Arms Co 52,927 

Hair and head, preparations for the treat- 
ment of the, Hudson & Co 53,082 

Hair curlers, Magic Curler Co 53,049 

Horseshoes, International Union of Journey- 
men Horseshoers 52,910 

Horseshoes and calks, Neverslip Manufactur- 
ing Co 52,917 

Hosiery , E. Blood 52,877 

Insulating compound, E. Caiman & Co...... 52,901 

Insulating tape, Massachusetts Chemical Co. 52,857 
Jewelry, sterling silver, Theodore W. Foster 

& Bro. Co 52,840 

Knife sections, Whitman & Barnes Manufac- 
turing Co 52,876 

Knives, pocket, A. Kastor & Bros 52,853 

Knives, pocket, Supplee Hardware Co 52,964 

Laxatives, Frederick Stearns & Co 53,076 

Laxatives, K K K Medicine Co 53,083 

Lever, lumber handling, J. M. Ferriss, Jr. v . 52,846 
Macaroni, spaghetti, and vermicelli, John B. 

Canepa Co. 52,980 

Macaroni, vermicelli, spaghetti, and noodles, 

J. B. Canepa 52,971 

Magazine or periodical, Currier-Boyce Co.... 52,906 

Mainsprings, timepiece, B. Allen 52,929 

Medicinal preparations in liquid and solid 
form for internal use, Bristol-Myers Co., 

53,030, 53,031 
Medicinal tonic and cordial, U. Wolfe Co... 53,062 
Medicine, certain named, F. J. Schmidt.... 53,088 
Medicine for affections of the throat and 

bronchial tubes, Frederick Stearns & Co. 53,037 
Medicine for certain named diseases, Fred- 
erick Stearns & Co 53,079 

Medicine for limber neck and roup, poultry, 

C. J. Clarke 53,067 

Milk, condensed, Vermont Condensed Milk Co., 

52,894, 52,940, 52,941, 52,987, 53,019, 53,020 
Mower, binder, reaper, and header knife and 
sickle heads, Whitman & Barnes Manu- 
facturing Co 52,922 

Ointment, P. Gary 53,080 

Ointments, Foster-McClellan Co 53,075 

Olives, stuffed, S. J. Valk & Bro 52,893 

Overalls, Globe Overall Co 52,884 

'licking, machinery, C. Nuhring 52,983 

Painters' supplies, certain named, Gersten- 

dorfer Bros 52,847 

Paper and envelops, F. A. Flinn 52,931 

Paper, toilet, T. F. Sprigg 52,918 

Pens, metallic, Spencerian Pen Co 52,860 

Pens, steel, Payot, Upham & Co 52,888, 52,889 

Pianos, Decker & Son 52,974 

Pills, R. H. N. Johnson 53,044 

Pills and tablets, cathartic, Foster-McClellan 

Co 53,073, 53,074 

Pills for liver and bowel complaints, B. T. 

Davis 53,068 

Pistols, Colt's Patent Fire Arms Manufac- 
turing Co 52,903, 52,904 

Plasters, adhesive, Johnson & Johnson 52,955 

Powder, gun, American Powder Mills 52,991 

Powder, heave, Dr. Hess & Clark 53,081 

Pump buckets, chain, Temple Pump Co 52,919 

Remedies for certain named diseases, H. F. 

Edsall 52,997 

Remedies for diphtheria, etc., L. d' Am- 

brosio 53,065 

Remedies for diseases common to children, 

E. C. De Witt & Co 53,069 

Remedies for rheumatism, etc., J. L. Odom. 53,087 

Remedy, catarrhal, G. Wilson 53,090 

Remedy for certain named diseases, Moro 

Medical Co 53,086 

Remedy for rheumatism and gout, E. 

Bischoff 53,066 

Remedy, neuralgia and headache, Frederick 

Stearns & Co 53,077, 53,078 

Safes, Herring-Hall-Marvin Safe Co 52,827 

Salt, P. J. L. Searing 52,963 

Sash adjusters and locks, combination, L. 

Petraccione 53,009 

Scissors and shears, E. Forquignon 52,908 

Scrapers, earth, Kilbourne & Jacobs Manu- 
facturing Co 52,958 

Scrapple, T. Harris 52,978 

Screw drivers, Whitman & Barnes Manufac- 
turing Co 52,875 

Seeds, field, grass, and clover, H. E. Conklin 52,905 

Seeds, grass and field, W. G. Scarlett 52,985 

Sewing machines and parti and attachments, 
Willcox & Gibbs Sewing Machine Co., 

52,925, 52,926 
Shade cloth and shades, window, Jay C. 

Wemple Co 52,912 

Sheetings, Carey, Bayne & Smith Co 52,930 

Sheetings and drillings, Buffalo Cotton Mills. 52,948 
Sheetings and drillings, cotton, Greenwood 

Cotton Mill 52,977 

Shoe dressing, Geo. B. Keith Co 53,001 

Shoes, leather turned, C. O. Timson 52,862 



The 
Wedding 

The 
Prudential 




r Secure p. 

Woman's 

Hand in 

Marriage 

and you 

must ar= 

range for her 

future welfare. 

LIFE 
INSURANCE 

in 

The Prudential 

IS THE BEST MEDIUM. 

Think this over and send for booklet showing cosCof policy at your age. If you 
wish, you could secure a policy payable in _ full .to your wife, or yourself, on a 
certain date. It" will furnish Life In- 
surance from date of issue, to date 
of settlement. If, r you should not 
live, policy will be paid to your wife 
at once. 

A Most Interesting Proposi- 
tion to Married People 



'D' rile for Information TfrDaj Wbjfe Y« TIM ■[ 1L 

The Prudential Insurance Co. 

OF AMERICA. 

Incorporated tt ■ Slock Company by (bo State at N«w Jorwy 

JOHN F. DRVDEN, Home Office: 

President. Dept. 121 .NEWARK. C^i 




30 Days Free Trial 



of the Sanitary, Economical 



Water Cooler 

Coolers made in six sizes and to fit any 
bottle, finished in white enamel trimmed in 
gold and nickel. For office or home. Price 
$6.00 to $13.00. 

We will send one of our water 
coolers to any reliable person. 
You may use it 30 days; if per- 




fectly satisfactory, remit for same; 
if not better th;in any other 
water cooler you ever saw, 
return it at our expense. 

Note Advantages: 

Water can- Jl 
not become 
contaminated: 
even if impure 
Ice is used, f 
Water flows v ' 
directly from 
bottle to fau- 
cet through 
coi 1 of pure 
block tin and 
i a cooled i n 
transit. 

NOTIOE.-Our c— _ . . . 

are now prosecuting vigorously several infringements. 



N. B.—J. Rungerford Smith Co., Rochester, N. Y., have 
adopted the " USEE1T" Cooler with special features 
(Price $12.00) for dispensing their famous Golden 
Orangeade at first-class soda fountains. Write them- 



THE CONSUMERS CO., 3SI7 Butler St., Chicago 

Coolers delivered f. o. b. Chicago and New York 



A Loose Leaf Book 

PERFECTLY 

Flat-Opening 

AND 

Self-Indexing 

Most convenient for 
price books, route books, 
pocket ledgers, meter 
books, engagement books 
and all forms of records which should be kept in convenient, 
accessible form. Better th:in any card index. These "Unimatic" 
books are bound in full, genuine, flexible, black leather, are 
perfectly flat opening and sheets maybe instantly 
inserted or removed from any part. 

The following sizes sent postpaid on receipt of price: 



Vest Pocket 
Coat Pocket 



Desk , 



Binding 

Edge 



I* 

m 

ii 



Size Capac. 
of Shbet 



2 x 4 

4^x m 

6 x 3j£ 

5Wx 3 

1%* «% 



Cover Com- 
plete 



19 other sizes earried in stoct 

Stock ruling : Quadrille, Unruled, Dollars and Cents, Faint Lines, 

Double Entry Ledger and 4-Column Price-Book Ruling, 

Send for sample sheets and complete catalogue of lat gest 

line of loose-leaf devices i/n the world. 

Sieber & Trussell Mfg. Co., 4002 Laclede Ave., St. Lusts 



WE ARE THE URGEST BUILDERS Of BOATS I LAUNCHES IN THE WORLD, 
SEND FOR FREE ILLUSTRATED CATALOG 
ALL BOATS FITTED WITH WATER TIGHT COMPARTMENTS 
CAfN NOT SIINK. 

WE CARRYA FULL LINE OF BOATS READY TO SHItpT 



Michigan Steel BoatCo. BS^^r,^ 



American 
fioitie s ana ga rdens 

BOUND— VOLUME ONE 



Profusely Illustrated. Large Quarto. 426 
Pages. Green Cloth Covers Pro- 
duced in Several Colors. 
A Beautiful Book. 
Price $3.50 

This volume, containing house plans, many suggestions for 
the decoration and furnishing of the home; also for the im- 
provement of the grounds and the gardens, is Indispensable to 
those requiring such information. 

MUNN & CO., Publishers of the Scientific American 
361 Broadway, New York 
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The Car tha.t 
Dispelled a.n Idea. 

The idea that a reliable, serviceable, 
adequate automobile could not be ob- 
tained for less than three to seven thousand 
dollars has been dispelled since the advent 
of the MAXWELL. 

Even the experts could doubt no longer 
in the face of such proofs as the Maxwell 
cars have been furnishing for the past two 
seasons. 

Every test has left the MAXWELL a 
step higher in the estimation of those who 
do not judge by price alone. 

Let us send you our book of "Facts and 
Testimony." It will remove the doubt from 
your mind. 

20 H. P. Touting Car 10 H. P. Tourabout 

$1,450 $780 

Multiple Disc Clutch. Three-point Suspension of 
Motor and Trans1ni.ssi.0n (Unit). 

Metal Bodies. No Noise. No Vibration. 

Write Department 22 for Catalogue. 

MAXWELL -BRISCOE MOTOR. CO. 

Members American Motor Car Manufacturers' Association 

FACTORIES : 

Main Plant: TARRVTOWN, N. Y. 

Chicago, III. Pawtucket, R. I. 

BRANCHES: Maxwell -Briscoe, Inc., New York, N. Y.; Max- 
well -Briscoe -Chase Co., Chicago, III.; Fisher Automobile Co.. In- 
dianapolis, Intl. ; Morrison Tyler Motor Co., Boston, Mass. ; Max- 
well-HrisiTO-McLoeb Co., Detroit, Mich. ; Maxwell i^ir^e, Brook- 

if 



! 



rvin & Co., Foreign Representatives. 



TheWonder Gasoline Motors 

Something New und L p-to-date 

More powtr for less money than any other 
machine on the mar Let. No 
valves, gears, etc., to getoutof 
order. Jump Spark. Our \y 2 
H. P. marine outfit is a " WIN- 
NER." Solid or reversing pro- 
peller. Our {irkes will surprise 
you. Write to-day. Marine or 
stationary outfits to suit any re- 
quirements up to 5 H. P. 
The K. Jll. Cornwell Co., 406 S. Salina S.t., Syracuse, N. Y. 
434 Park Row BuiSdinir, New Y«rk 




lust $94.50 for this complete riwfcjfT 
launch. This is not a small 
rowboat with an engine, but a 
full sized modern power boat. 
We are the largest manufact- 
urers of power boats, canoes 
and dinghy's in the world. 
Write to-day for catalog. 



Just $"945R 
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The 

Adirondack 

Mountains 



Are now about the most central of 
all the great resorts. They have 
through Pullman sleeping cars from 
New York, Philadelphia, Boston, 
Buffalo and Niagara Falls via the 



NLWYORK 

^Central) 

v < . LINES -J-J 



A night's ride takes you from any 
of these places to the center of the 
mountains in time for breakfast next 
morning. 



For a copy of " The Adirondack Mountains 
and How to Reach Them," which is No. 20 
of the New York Central Lines' " Four-Track 
Series," containing a fine map of the Adiron- 
dack Mountains and adjacent territory, with 
useful information in regard to hotels, camps, 
lakes, rivers, etc., send a two-cent stamp to 
George H. Daniels, Manager General Adver- 
tising Department, Room 26, Grand Central 
Station, New York. 



C. F. DAL,Y 

Pass Traffic Mgr. 

New York. 



W. J. LYNCH 

Pass. Traffic Mgr. 

Chicago 



60 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights Ac. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Mann & Co. receive 
special notice, without c harg e, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 

MUNN & Co. 36,Broadwa > -New York 

Branch Grace. 636 F St., Washington, D. C. 



Shovels, Supolee Hardware Co 52,965 

Sifters, ash, J. P. Hill 52,849 

Hkin foods and complexion creams, Graham 

Bros. & Co 53,041 

Skirts and petticoats, Brown, Durrell & Co.. 52,947 
Smoke distilled from wood, liquid, E. H. 

Wright Co 53,070 

Soap, Monahan Antiseptic Co 52,933 

Soap, N. K. Pairbank Co 53,005 to 53,007 

Soap, laundry, J. G. Haas Soap Co ■... 52,850 

Soldering tools, electric, L». P. Brown & Co.. 52,900 
Speciiic, headache, Migranose Importing Co. . 53,085 
Spectacles, eyeglasses, and lenses, A. K. 

Hawkes 52,953 

Spices, Oklahoma Wholesale Grocer Co 52,887 

Spices, Gennerich & Von Bremen 52,976 

Steel, Crucible Steel Company of America... 52,907 
Steelware, hollow enameled, Leffler, Thiele 

& Co 52,886 

Story paper, periodically issued, A. D. Porter 

Co 52,842 

Stoves, gas, W. M. Crane Co 53,026 

Tack claws. Whitman & Barnes Manufactur- 
ing Co 52,874 

Telephone switchboards, Sumter Telephone 

Manufacturing Co 52,861 

Tobacco, chewing and smoking, Bloch Bros. 

Tobacco Co 52,944 

Tonic beverage and extract for making same, 

carbonated, Blue Seal Supply Co 52,945 

Tonic for the scalp and skin, G. Timen 53,061 

Tonics and medicated wines, Mariani & Co.. 53,084 
Turpentine, Standard Oil Co. of New York.. 53,015 

Vanilla oil, Corrizo Extract Co 52,949 

Wagons and dump carts, farm, Kentucky 

Wagon Manufacturing Co 52,855 

Wagons, farm, Kentucky Wagon Manufactur- 
ing Co 52,854, 52,856 

Watches, watch cases and movements, Phila- 
delphia Watch Case Co 52,859 

Watches, watch cases and movements, and 
parts thereof, New York Standard Watch 

Co 52,839 

Whisky. C. W. Bauer 53,027 

Whisky, Bluthenthal & Bickart 53,029 

Whisky, Chicago Distilling Co 53,033 

Whisky, J. M. Davis 53,034 

Whisky, E. H. Taylor, Jr. & Son 53,035 

Whisky, Keuchter Bros 53,036 

Whisky, Freiberg & Kahn 53,038 

Whisky, A. Guckenheimer & Bros 53,042 

Whisky, H. L. Griesedieek Distilling Co 53,043 

Whisky, W. H. Jones & Co 53,045 

Whisky, Kaufmann, Baer & Co 53,047 

Whisky, J. A. Magnus & Co 53,050 

Whisky, J. H. P. Schwartz 53,056 

Whisky, Star Distillery Co 53,057 

Whisky, F. J. Taber 52,058 to 52,060 

Whisky, W. L. Weller & Sons 53,064 

Whisky, pure malt Scotch, G. S. Grant 53,002 

Wine, Henry Block Co 53,003 

Wine, Charles & Co 53,032 

Wine, W. H. Jones & Co 53,046 

Wines, P. Gargiulo & Co 53,040 

Worsted, woolen, and cotton-mixed piece 

goods, Griffon Co 52,952 

Wrenches, Whitman & Barnes Manufactur- 
ing Co 52.966 

Yeast, compressed, Fleisehmann Co. ..52,999, 53,000 



LABELS. 

'Blue Ribbon Crystalac," for interior var- 
nishes, Becbwith-Chandler Co 12,902 

'Chastan," for cigars, Cbas. P. Stanley 

Cigar Co 12,901 

•Cingala," for tea, B. Fischer & Co 12,885 

'Crescent," for port wine, A. M. Smith 12,887 

'Don Renato," for cigars, A. C. Hensehel 

& Co 12,900 

'Don't use can opener; use a nail or some- 
thing similar," for cans, William Under- 
wood & Co 12,903 

'Perro-China Iavarone," for a medicine and 

tonic, G. Javarone 12,891 

'Flor Do P. Garcia & Bros.," for cigars, 

P. Garcia & Bros 12,898 

Foldum," for toilet paper, Scott Paper Co. . 12,905 

'Jetter's Malt Tonic," for malt tonics, Wil- 

manns Bros. Co 12,890 

'John Milton," for cigars, H. Sommer Co.. 12,899 

'Karotone," for hair tonic, N. Carola 12,897 

'Mull's Pain Cure," for medicine, E. E. Mull 12,892 

'Pennant," for whisky, A. M. Smith 12,888 

'Pinozone," for a proprietary medicine, 

Labewood Pine Co 12,893 

'Pride of Gloucester," for cream codfish, B. 

S. Webber Fish Co 12,883 

'Pride of Gloucester," for sliced smoked 

halibut, B. S. Webber Fish Co 12,884 

'Protected Roofing," for roofing, Hyndman 

Roofing Co 12,906 

'Pure Breath Tablets," for breath tablets, 

Capron Chemical Co 12,896 

'Radiozone," for medicated preparations and 

articles, Dr. Warner Remedy Co 12,894 

'Reliance," for ladies' shirt waists, S. 

Schlein 12 f 904 

'Saho Blend," for roasted coffees, Woolson 

Spice Co 12,886 

'Tadellos," for beer, Ruehl Brothers Brew- 
ing Co 12,889 

'Wright's Electric Catarrh Cure," for a 
jelly-like substance for relief and cure 
of catarrh, G. H. Wright 12,895 



PRINTS. 

'At Your Service," for wheat, Butcher & Co. 1,668 

'Carolina Brights Cigarettes, Manufactured 
by Wells- Whitehead Tobacco Co.," for 
cigarettes, Wells- Whitehead Tobacco Co.. 1,674 

'Coulson's Egg Food," for egg food, Coul- 

son Poultry and Stock Food Co 1,667 

'Coulson's Hog Fattening Meal," for hog 
fattening meal, Coulson Poultry and 
Stock Food Co 1,676 

'Dere aint go'n'er be no leavin's," for food 
products, Battle Creek Breakfast Food 
Co., Ltd 1,666 

'Huyler's Chocolate," for Huyler's choco- 
late, Stahl & Jaeger, Inc 1,670 

'Liquid Fruits and Diamond Brand Crushed 
Fruits," for fruit syrups and crushed 
fruits, Liquid Carbonic Co 1,671 

'Nature's Romance," for beer, Meek Co.... 1,672 

"Otoe Preserving Co." for canned cream 

sugar corn, Otoe Preserving Co 1,669 

'Ready for the Storm," for rubbers, United 

States Rubber Co 1,678 

"Slack Cooperage Stock," for slack cooperage 

stock, Tindle & Jackson 1,681 

'The Home of Sierra," for beer, Meek Co.. 1,673 

'The Hoosier Kitchen Cabinet, Cabinet No. 
142," for a kitchen cabinet, Hoosier 
Manufacturing Co 1,679 

'The Hoosier Kitchen Cabinet, Cabinet No. 
Ill," for a kitchen cabinet, Hoosier 
Manufacturing Co 1,680 

"The Positive Milk Fever Cure," for a milk 
fever remedy for cattle, C. A. Coe, Jr., 
Co 1,675 

"Wales-Goodyear Rubbers," for rubbers, 

United States Rubber Co , 1,677 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date bt> 
Siven. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 



SENSITIVE LABORATORY BALANCE 

By N. Monroe Hopkins. This "built-up" laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, and it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Scien- 
tific American Supplement, No. 1184. PricelO 
cents For sale by Munn & Co.. 361 Broadway, New 
Vork City, or any bookseller or newsdealer. 




Six Miles Out 

You don't experiment with a Truscott boat. 
Itig righ t when it reachesyou . Every Truscott 
motoTIsgiven tEe hardest kind of working test 
on the water— out where the waves "mean 
business." That's why 

TRUSCOTT 



boats won't " He down." 
Light, strong, safe. Auto- 
matic control. Truscott 
underwater exhaust is ab- 
solutely noiseless, causes no back-pressure, and is guaranteed to accelerat e the speed of 
the boat. Send stamps for 8o page catalog. 

"The Book of Boats," the clearest, most comprehensive book on small craft, 128 
pages, cloth bound, illustrated, sent postpaid with a year's subscription to our quarterly, 

The Launch" for 50 cents. 
TRUSCOTT BOAT MFG. COMPANY. Dept. 563, St. Joseph, Mich, 




LEARN PLUMBING 



and earn $5.00 a day. A few months' study at our 
school under the supervision of expert plumbers will 
enable you to earn this salary. We have a special 

department to secure positions for students after graduating. Write to-day for FREE CATALOGUE. 

ST. LOUIS TRADE SCHOOL. 3972 Olive Street, St. Louis, Mo. 




The best motor ca: 
built is incomplete without 

SOLAR LAMPS 

There is no danger in the night for the 
car with the SOLAR because there is 
light and plenty of it — a brilliant, pene- 
trating light that pierces the distant ob- 
struction and at the same time lightens 
up the ground right in front of the car. 

The SOLAR is extra heavy, extra solid, 
extra handsome. 

BADGER BRASS MFG. CO., Kenosha, Wis. 

n Warren St.. New York Citv 




WIRELESS TELEGRAPH 

" Telimco No. 2," complete experimental outfit, c.jiiprising one inch 
spark coil, Balls, Key, 75 ohm Relay, Coherer with ,'iutom. Decoherer, 
5 cells Battery, Wiring, Connections, instructions, diagrams, etc. Will 
work up to a mile. Price $13.50. Agents wanted. New Catalog of 
European and Aropr. Elec. Novelties), 
ELEOTHO IMPORTING CO., 87 Warren St., New York 



IT MAKES MONEY 
RAPIDLY 

and pays tor itself in two days work. 
There never was a m achine like the 

PIIOTOSCOPE 

for making money. Takes a perfect pho- 
tographatuoinalically, develops, finishes 
and fraiies it for a nickel in less than 
one minute. Thousands in use making 
fortunes tor their operators. Booklet 
and price-list free from 

M. S. KLINE 
45 N. Division St., Buffalo, N. Y. 

METAL POLISHES. — FOBMULAS~FOE 

Putz Pomades, Pastes. Liquids, Powders and So&j. for 
polishing metals, are contained in Scientific Ameri- 
can Supplement Nos. 1 \iS.'5, 1-288 and I £89* 
PricelOcents each from thisoffice and ail newsdealers 




ROSE POLYTECHNIC INSTITUTE 



Terre Haute, lml. A Oc 

Electrical and Civil Engineering, Cuwnistr; 
tensive shops. Laboratory equipment, modi: 
Catalogue and Professional Register of Alumn: 

O. L. MELS, President. 



ege of Engineering, Met; 
Chemistry and Arehitecm 
Expenses la- 



Men and boys wanted to learn plumbing, plastering, 
bricklaying, special offer life scholarship fifty dollars, 
easy payments. Position and union card guaranteed. 
Free catalogue. Coyne Bros. Trade Schools, 239-243 
Tenth Avenue, New York. Chicago. St. Louis. 

Watch Making and Engraving School 

We teach the trade thoroughly in three to six months. 
You can earn money while learning. Positions guaran» 
teed to graduates. Terms most reasonable. 

Kansas City Polytechnic Institute 
1021 Grand Avenue, Kansas City, Missouri 



LEARN WATCHMAKING 

We leach it thoroughly in as many months as it 
formerly took years. Does aWay with tedious appren- 
ticeship. Money earned while studying. Positions se- 
cured. Easv terms. Send for catalog. 
ST. LOUIS WATCHMAKING SCHOOL, St. Louis, Mo. 



A Mail Order Business. 



UlQ 1 Acknowledged by shrewd business men 
^^ *-* ■ ■■ on e of the most pleasant and profitable 
business in the World. Stop working for others— big 
profits— money comes with orders-our plan for starting 
beginners is a sure winner and offers you a chance to 
get in business for yourself. Full particulars for stamp. 

A. FRANKLIN-HOWARD CO., Kansas City, Mo. 



SETS OF CASTINGS OFV 

MODEL ENGINES | 




SEND 10 « FOR 126 PAGE 8 
ILL, CATALOGUE. $ 



GEAR WHEE 



_alsd TOOLS, 3} 

,S.& PARTS QFMODELSfS 



<^£s^tfm .-&. m^^w^s 



Removed to 183 Milk Street- 



j Magical "Apparatus. 

I Grand Book Catalogue. Over 700 engravings 
25c. Parlor Tricks Catalogue, free. 
MARTINKA & CO., Mfrs.. 493 Sixth Ave., New York. 



DO YOU 
Want your PATENTS Developed ? 

Experimental^, Models and fine instrument 
work. Surveying instrument repairs a specialty. 

Richter & Poncet, I 15 Court Street, Hoboken, N. J. 
Two minutes from D. L. W. Depot 



WANTED 

A Thoroughly Competent 
Master Mechanic 

Familiar with ali details of modern shop practice 
and management, and experienced in the manu- 
facture of Threshers and Traction Engines. Ad- 
dress, stating qualifications, experience, etc, 

" HASTER nECHANIC," 
Room 4 No. 131 E. 4th St., Cincinnati, O. 



PROPOSALS. 

United States Department of Agriculture, Office of 
theSecretary, Washington, May 14, 1906. Sealed pro- 
posals will be received at the above office until 2 o'clock 
p. m., on the nineteenth day of June, and then and there 
opened, for furnishing certain meat inspection stamps 
and meat inspection labels, or a marking device for 
inspected meat It is esti mated that 6,060 .(.00 meat 
inspection stamps, of two kinds, will be required, and 
65,000,000 labels, or the necessary number of another 
suitable device for marking inspected meat. Proposal 
sheets, speciricaii >ns and samples may be obtained by 
addressing the Chief of the Bureau of Animal Indus- 
try, Washington, D. C. Bids will be received upon all 
or any one of the enumerated items. 

JAMES WILSON, Secretary of Agriculture. 



ET US BE YOUR FACTORY 

WRITE FOR ESTIMATE ON ANY ARTICLE 

;Y0U WANT MANUFACTURED 

Stampinos, Models. Exper. Work 

white for free booklet 
the close machine 4. stamping co. 

970 Hamilton St., Cleveland, O. 



&&is/llL£j3 ( orliss Engines, Brewers 
and Bottlers Machinerv. THE VIT/TER 
MFG. < O. 89S Clinton St., Milwaukee, Wis. 



MnnFI^ * EXPERIMENTAL WORK. 

tllUULLO Inventions developed. Special Machinery, 

E. V. BAILLARD. 24 Frankfort Street. New York. 



Expert Manufacturers 
Fine Jobbing Work 

PARKER, STEARNS 4 CO., 228.229 South Street. New York 



RUBBER. 



STEEL TYPEWRITER -TIP E 



We make, or will furnish, complete outfit for makmir, 
all styles. NEW YORK STENCIL WORKS, 
JOO Nassau Street, New Vork. 



DRYING MACHINES. 



S. E. WORK BILL 

Hannibal. Mo. 



WORKING and PATENT DRAWINGS 

(}. M. Mayer. M.B.. 1131 Monadnock Bl.. Chicago, III 



""■schwerbtle stamp co. 
.Steel stamps, letters *' -figures. 
■■'"' bridgeport conn. 



THE NATIONAL MODEL WORKS. 

Experimental Work, Models, Patterns, and Light 
Manufacturing. 85-87 Fifth Avenue, Chicago. 



MODELS AND EXPERIMENTAL WORK. 

Mechanical and Electrical Devices. Small Machinery 
J. LENZ, 310 Hudson Street, New York. 



p | Q rf fir Supplies, Telephones, Novelties, Dynamos, 
Clcvlilv motors, fans, batteries, lamps, bells, belts, 
books, toys. Big catalog 4c. Undersell all. Want agents. 
OHIO ELECTRIC WORKS, Cleveland, Ohio 

Experimental & Model Work 

Cir. & advice free. Wm.Gardam&Son. 45-51 Rose St,N.Y 



NOVELTIES & PATENTED ARTICLES 

M»NUF*CTUREDBV"CftNtBACT. : .PUIICHING DIES, SPEClAtMMHINER Y.. 
E;KONIGSL0W $TAMPiN6 &TQ0L WORKS, Cleveland, Q. 



W. B. KNIGHT MACHINERY GO. 

Mfrs. of Special Machinery and Tools 

2019 to 2025 Lucas Ave.. ST. LOUIS 



MASON'S NEW PAT. WHIP HOIST 

for Outrigger hoists. Faster than Elevators, and hoists 

direct from teams. Saves handling at less expense. 

JUanfd. by VOLNEY W. MASON & CO., Inc. 

Providence, R. I., U. 8. A. 



'SCTS 



%J *~ .Catalogue 

'. W.&'-D. M0 GEY. 

BAYONNE CITY. N.O. 



INVENTORS 

B model for low estimatt 



We manufacture Metal Spe- 
cialties of all kinds, to order; 
largest equipment; lowest pric- 
Send sample or CDCC 

■ rntt 



I model for low estimate and best expert advicel 

THE EAOLE TOOL CO., Dept. A, Cincinnati, O 



s Give up the old expensive vise method] 
and use our quick and powerful band 
power benders. Form angles in Btock up, 
to 1% inch. WriLe to-day for catalogue. 

Wallace Supply Co., 921 Garden City Block, Chicago, Ill- 



Are you interested in Patents, Model or Experimental 
work ? Our booklet entitled 

WHAT WE DO-HOW WE DO IT 

will be sent to you on request. 
KNICKERBOCKER MACHINE WORKS, Inc.* 
8-10-13 Jonet* Street, New York. 
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PUBLISHERS ANNOUNCEMENT 

Completion of the Greatest Literary Undertaking Ever Attempted in America 

THE AMERICANA 

The Most Magnificent, Scholarly, Original, Practical Work 
of Reference in Existence 

Absolutely Without an Equal in the English-Speaking World 



EDITORIAL STAFF 

Editor-in-Chief 
FREDERICK CONVERSE BEACH 

Editor of the Scientific American 

Managing Editor 

GEORGE EDWIN RINES 



Associate and Advisory Editors 

Simon Newcomb, Ph.D., LL.D. 
J. E. Creighton, A.B., Ph.D. 
R. S. Woodward, Ph.D., LL.D. 
David Starr Jordan, Ph.D., LL.D. 
Cassius J. Keyser, M.A., Ph.D. 

Andrew S. Draper, LL.D. 
Russell Sturgis, Ph.D., P.a.i.a. 
Edward Everett Hale, S.T.D. 
Andrew C. McLaughlin, A.M. 
Sylvester Burnham, D.D. 
Rev. P. A. Halpin 
Smith Ely Jelliffe, Ph.D., M.D. 
Wm. Maver, Jr., C.E. 

A. D. Risteen, Ph.D. 
George L. English, A.A.A.S. 

For Canada 

George M. Wrong, M.A. 

C. W. Colby, M.A., Ph.D. 



Some Facts Concerning 

The Americana 

The latest in publication and the most 
modern in treatment. 

Universal in its information. 

Entirely new — not a revision. 

The most complete and practical Encyclo- 
pedia ever produced in any country. 

Has over 1,000 eminent contributors — the 
greatest number of scholars and author- 
ities ever engaged upon a similar work. 

Leading articles are written by recognized 
authorities and signed with the author's 
name and designation. 

The work has been prepared to meet the 
universal needs of the American people, 
and its articles, while thoroughly scien- 
tific and scholarly, are written in a clear, 
concise and entertaining style, intended 
to furnish reliable information in the 
briefest possible space. 



eSTABMSMP-D ill 



Scientific American 

INCORPORATED IB96. 

jvuriVrsr 8c co. 

May, 1906. 
To the American People: 

We desire to call attention to the 
completion of the new Americana, issued 
under the direct editorship and personal 
supervision of Mr. Frederick Converse 
Beach, Editor of the Scientific American, 
assisted by a Board of eminent Department 
Editors and by more than one thousand con- 
tributors — leading scholars and authori- 
ties in the United States, Canada and 
South America. 

This great work, published by the 
Scientific American Compiling Department, 
with our full co-operation, we are certain 
will be found standard in its information 
and fully equal to the reputation of the 
Scientific American for accuracy and reli- 
ability. 




Expert 
Authorities 

"THE AMERICANA is 
the work of a thoroughly 
organized body of skilled 
experts, each selected for his 
special fitness and intimate 
knowledge of the subject as- 
signed to him. These trained 
and progressive workers have 
struck out into new paths; 
they have proceeded upon 
an entirely new plan and 
that plan embodies the idea 
which has advanced our 
country to the front rank 
among the nations — the idea 
of reaching the core of things 
by the shortest method. 
This is the American Plan. 
You'll catch the spirit of it as 
you turn the pages of the 
work and note its conciseness 
yet comprehensiveness, while 
the names of the eminent 
writers of the signed articles 
are an ample assurance of 
accuracy and authoritativeness. 



" I am delighted with the Americana. It seems 
to me to be superior to any encyclopedia which I 
possess. It is thoroughly up-to-date, modern and 
reliable." w. J. HOLLAND, 

Director Carnegie Museum, Pittsburgh. 



1 6 Volumes, Illustrated 



** I consider it in every respect the best encyclo- 
pedia published," 

P. N. JOHNSTON, 

Reference Librarian, 

New York Public Library. 



AMERICA'S NATIONAL SYSTEM OF REFERENCE 



pupp on Rf 4 nilf*Qt' ^° mere advertisement can convey an adequate idea 
— of the vast interest and immense utility of the AMER- 
ICANA, or of its exceptional value and sumptuous appearance. L~t "$ send you, there- 
fore, a handsome 120-page book containing specimen pages, maps, full-page plates, duo- 
tones, color plates, and text illustrations, with portraits of celebrities, full-page photographic 
plates of the most interesting and up-to-date subjects — The Americana being \ 
the best illustrated of all reference -works. With the object of making the W 
Americana quickly and widely known, before placing the work in the hands of dealers for 
general distribution, we will accept orders direct at a large reduction from the regular price. 
Those interested are requested to make application C-»_J l n {- A n . a 
immediately. The work is sold exclusively in ^eilQ 111 OX XJIICG 
connection With the Scientific American, and cannot otherwise be obtained. 



REQUEST BLANK 

£S>cienttftc American Compiling department 

258 Fifth Avenue, New York City 

Without obligating myself to purchase I would like to receive 
FREE, your 120 page Book of Specimen Pages, Maps, Duo-tones, 
Color Plates, Portraits, etc., of the NEW AMERICANA, with 
particulars of your special price to introductory subscribers. 

Name 



Occupation 
Street 



Town and State 

CUT OUT AND HAIL TO=DAY' 



Scientific American Compiling Department 

258-260 FIFTH AVENUE, NEW YORK 
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(lew York Belling and 




LIMITED 
Manufacturers of High Grade 

Rubber Belting 

Diaphragms, Dredging Sleeves, 
Emery Wheels ; Air Brake, 
Steam, Suction and Garden 
Hose, etc., Mats, Matting, 
Interlocking Rubber Tiling. 
Also manufacturers of moulded 
and special rubber goods of 
every description. 

Write for catalogue. 

91-93 Chambers St., New York 



CHARTER 



Stationaries, Portables, Hoisters. Pump- 
ers. Sawing and Boat Outfits, Combined ] 
|" with Dynamos. 

Gasoline, Gas, Kerosene. 
Send for Catalogue 
State Power Needs. 
CHARTER GAS ENGINE CO., Box 148. STERLING. ILL 




W:h at Fsr-Daus ' Ti p-*To p ? 




TO PItOVE that .Dans' "lip Top" is 
the best and simplest device for making 
100 copies from pea-written and 50 
copies from typewritten original, we will 
snip complete duplicator, cap size, 
without deposit, on ten (10) 
days' trial. _ -^ 

Prlee*r.50Iess *r™ „, 
trade discount of V» Net 
3SJ6 per cent, or %J 



IlteFelix A. B. Daus Duplicator Co., DausBMg., til John St., New fork 



In 



SAil varieties at lowest prices. Best Kail road 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Safe^, 
«e*rattg- Machines, Bicycle*, Toy's, etc. ?**ve 
Eiista Free GHieAaa ^wte Co.. Chicago, Il>. 



CRUDE ASBESTOS 

DIRECT FROM MINES 

R.H.MARTIN, 



PREPARED 



ASBESTOS FIBRE | office, st.paul building 
220 B'way, New York. 



for Manufacturers use 



Baxisch & Lomb 

Lanterns tJBBMi 

m 
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For every class of projection where accuracy and 
optical efficiency are required. Catalog free. 

Bausch & Lomb Optical Co. 

Rochester, N. Y. 
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TAPES AND RULES 

ARE THE BEST. 

B'or sale everywhere. Send for 
Catalog No. 16. 

LVFKIN RULE CO. 
Saginaw, Mich., U. S. A. 

New York and London. 



ItNAIL HOLDER! 



AND SET ♦ 

THE Nail can be driven where the hand cannot reach. -. 
Don't pound your fingers. 35 cents buys it all. ^ 
Order to day. Catalogue No. 1 7 B of Fine Tools free. V 

THE L. S. STARRETT CO., - - Athol, Mass. % 



The Way to Get Out of a Hole 
Is Not to Get into It 

In measuring with this 
Combination Trinle- 
beam Roller Gauge you i 
can't make a mistake. 
A convenience, a labor- 
saver for single, double or triple measurements. Pol- 
ished and nickel-plated. $1.25, postpaid. Catalogue free. 
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THE great rust-resisting coating for struc- 
tural iron and steel work, gas tanks, 
elevators, steel cars, bridges — anything 
metal exposed to corroding influences. 

IRONHIDE 

is impervious to the action of sulphureted 
hydrogen and all deleterious gases. It poss- 
esses impermeability, durability, elasticity, 
toughness, fineness and smoothness. It 
covers 25 per cent more surface than 
red lead and is more durable. Ready to 
Write for descriptive circulars, etc. 
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PATTON PAINT CO. 



227 LaKe Street 



Milwaukee, Wis. 
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STEAM USERS 



Baiobow Packing 

The original and only genuine 
red sheet packing. 

The only effective and most 
economical flange packing in ex- 
istence. 

Can't blow Rainbow out. 

For steam, air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark — the 
word Rainbow in a diamond in 
black, three rows of which extend 
the full length of each roll. 

Manufactured exclusively by 

PEERLESS RUBBER HFQ. CO. 

16 Warren St., New York 
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ROOFED WITH 
"TAYLOR OLD STYLE" TIN 

' Taylor Old Style' ' tin is serving what 
l! In ail probability be 2. lite sentence <m? 
the roofs of many of the Pennsylvania 
State penitentiary buildings. On the 
older buildings it has been giving good 
service for over twenty-five years and 
subsequent roofing needs have invariably 
been taken care of with Taylor Old 
Style" tin. 

In securing a fitting roof for substan- 
tial and enduring structures no better 
selection could have been made. 

Our booklet '*A Guide to Good Roofs ' ' will help 
you decide what kind of a roof is best for you. 

N & G. TAYLOR COMPANY 

ESTABLISHED 1810 
Philadelphia 



The Arch opTtauMffl iNTiRE&Nsrwjaro 




MNSMNIACMifR-NtW RMMTYP£| 

This; new fiat tread tire, giving a uni- 
form bearing <iurfece of three inches^, is the satne 
type that has long been established abroad 
as the best, for racing and long distance touring 

Non -Skidding Without Studs 



PviTfMl^ikilirJlMrS 



■JEANNETTE.R4. 



/ NEW YORK : 
PHILADELPHIA: 
BOSTON : 
CHICAGO: 
4 > ATLANTA, QA.: 
s LONDON : 



1665 Broadway. 
615 N. Broad Street. 
167. Oliver Street. 
1241 Michigan Ave. 
102 Prior Street. 

4 Snow Mil! . 



iYour Own Electric Light Plant. 



We have Standard Complete Outfits for any size place, summer homes, 
residences, launches, yacbts*. .etc. Every detail included; very best ma- 
terial money can buy; cuoro^.uly practical; so simple no electrician re- 
quired. Light all '.he time with our Storage Battery Outfits. Gas, 
Gasoline, K.erosene or Steam engines used give plenty of power for 
pumping water, sawing wood,, refrigeration, etc. 

For latest printed matter covering over a hundred outfits address 
ELECTRIC DEPARTMENT 



RICHARDSON ENGINEERING CO. Hartford. Conn. 







THE STANDARD COMPANY 




STANDARD 



Two=Speed Automatic Coaster Brake Hub 

Makes wheeling a delight, eliminates the drudgery. Do not waste money 
on experiments when you can buy a perfect attaebment all in one hub. 
Our little booklet tells all about it and is mailed free. Write to-day. 



Torring-ton, Conn. 



Mullins Pressed Steel Boats Can't SinK 

Easier to Row— Absolutely Safe 

M4id« of pressed steel.with air chambers In each end like a life boat. 

G"H*t leak — crack — dry out or sink — last a lifetime. Every boat 

/ guaranteed. The ideal boat for families — summer 

■ resorts — parks — boat liveries, etc. Strong — Safe — 

!§§&»', speedy. Write today for our large catalog of TOW 

Hif Jtes*»— boats, motor boats, hunting and fishing boats. 

The W. H. Mullins Co.. 118 Franklin St., Salem, 0. 



§X Model M Touring Car, 8950, 1 . o. b. Detroit, i 
(Lamps not included) 

Motor Value 



The Cadillac is undeniably the 
' greatest automobile value ever 
offered — not alone in fairness of 
price, but in the satisfaction and 
everlasting service received for 
that price. In fact, there are few 
establishments, if any, sufficiently | 
well equipped to produce 
cars the equal of 
,the 




at an 
actual factory cost 

of less than our selling price. 
This is but one of the many 
benefits a Cadillac purchaser 
derives from the wonderful 
combination of equipment, skill 
and experience that backs up 
every car we build. 

The Cadillac couldn't be bet- 
ter if you paid just twice the 
price. Your dealer will tell 
you why. His address — also 
our finely illustrated Booklet 
N — will be sent upon request. 

Model K, 10 h. p. Runabout, $750 

' Model iff, Light Touring Car, $950 

Model H, 30 b. p. Touring Car, $2,500 

AH prices f. o. b. Detroit 

Cadillac Motor Car Co., 
Detroit, Mich. 

Member Asso. Licensed Auto Hfrs. 
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\yi h.p. engine only, $33.15 
3 h.p. engine only, 44.00 




New Model 

906 



•DETROIT M A f A14 » 

The Smoothest Thing ThM Runs 

Noise, Friction and Uncertainty reduced to a minimum. 

The resultof a high standard or man tifacturing— which means every 
piece of metal tested— not by rule of thumb, but hy scientific methods, 
on a testing machine built for the purpose. 

From foundry to user, the DETROIT AUTO-MARINE MOTOR 
passes in its various stages under one organization head. 

We are making 10,000 Auto-Marine Gasoline engines 
this year, not merely assembling parts made in various factories. 

WE MANUFACTURE THE MOTOR COMPLETE 

AND GUARANTEE EVERY MOTOR WE MAKE 

\y 2 HP., $33.15. Engine only 

3 H. P. will develop 4 H. P., $44.00. Engine only 

For stationary power purposes, we equip these engines with the Auto 
Adjustable Governor, at an addition of $5 — making one of the most 
satisfactory gasoline engines for power purposes built. 

Write for Catalog describing Auto- Marine Motors 
1 to 20 H. P. and Auto Adjustable Governor. 

DETROIT AUTO-HARIINE CO. 
75 E. Congress St., Detroit, Mich. 

F.G. Hall, Mgr.., 95 Liberty Street, New York 

The Bourse, Philadelphia 
The only builders of Auto-Marine Engines 
in the World 




IT PAYS BIG 

To amuse the 
Public With 



Motion Pictures 

NO .EXPERIENCE NECESSARY 
as oar instruction Book and 
"Business Guide" tells all. We 
furnish Complete Outfits with 
Big Advertising Posters, etc. 
Humorous dramas brimful of fun, 
travel, history, religion, temper- 
ance work and songs illustrated.. 
One man can do it. Astonishing 
Opportunity in any locality for 
a man with a little money to show 
in churches, school houses, lodge 
halls, theatres, etc. Big profits each entertainment. Others 
do it, why not you? It's easy; write to us and we'll tell you 
how. Catalogue free. 
AMUSEMENT SUPPLY CO* 467 Chemical Bank Bldtf.. CHICAGO 

jJARAUEL CHBFSLY&ft 

B^iAMPiAUi'matea 

15 to 31 South Clinton Street. 




